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PREFACE 

THE  ultimate  object  of  our  investigations  into  the  causes  of, 
and  abnormal  processes  concerned  in,  a  disease  is  the  scientific 
treatment  of  our  patients,  the  aim  of  which  is  the  restoration 
to  the  normal  of  the  morbid  processes  constituting  the  malady. 
In  order  to  do  this,  it  is  essential  to  know  what  these  processes 
are,  and  the  relative  part  that  each  individually  plays  in  the 
production  of  the  clinical  phenomena  of  the  disease. 

The  physician  is  unable  effectively  to  study  these  processes 
of  disease  in  man,  because,  although  our  methods  of  clinical 
research  have  vastly  improved  during  the  past  few  years,  they 
are  yet  very  limited,  and  particularly  those  dependent  upon 
experiment  and  not  upon  mere  observation,  ^gain,  when 
the  case  comes  under  observation,  so  many  processes  are 
usually  disordered  together  that  it  is  impossible  to  say  which 
are  of  primary  and  which  of  secondary  importance.  It  is,  there- 
fore, essential  in.  order  to  study  the  causes  of,  effects  of,  and 
phenomena  exhibited  by  isolated  morbid  processes  at  various 
stages  in  their  course,  to  resort  to  experiments  upon  animals ; 
but  unless  the  anatomical  basis  of  a  disordered  process  in  the 
human  being  has  been  previously  ascertained,  one  has  no 
idea  how  to  reproduce  the  condition  in  an  animal.  The  study 
of  morbid  anatomy  and  clinical  medicine  is  thus  inextricably 
blended  with  that  of  experimental  pathology.  It  is  true  that 
certain  pathological  problems  can  be  studied  exclusively  in 
the  laboratory,  but  these  are  merely  parts  of  the  whole,  and 
eventually  must  be  correlated  with  the  facts  obtained  through 
a  study  of  the  patient.  The  pathological  and  clinical  aspects 
of  a  disease  must,  therefore,  be  studied  side  by  side,  otherwise 
our  knowledge  of  it  can  never  be  precise  and  complete. 

During  the  past  ten  years  my  attention  has  been  particularly 
directed  towards  the  study  of  the  disease  with  which  this  book 
is  concerned  from  each  of  these  points  of  view,  and  the  object 
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of  the  present  volume  is  to  give  a  concise  account  of  the  malady 
from  the  point  of  view  of  the  physician,  for  gastric  ulcer, 
although  it  definitely  possesses  a  surgical  aspect,  is  essentially 
a  medical  disease.  Such  surgical  details  are  included  as  par- 
ticularly concern  the  physician;  and,  in  my  opinion,  a  closer 
co-operation  in  the  future  between  the  physician  and  the 
surgeon  would  be  of  distinct  advantage  in  the  study,  not 
only  of  this,  but  of  all  abdominal  diseases. 

This  book  is  not  intended  to  be  a  compilation  of  all  that  has 
been  written  upon  ulcer  of  the  stomach,  for  such  would  be 
impossible  and  unprofitable.  The  aim  has  been  to  collect 
together  and  correlate  the  chief  original  observations  which 
have  been  made  in  the  elucidation  of  the  problems  presented 
by  this  disease,  and  to  express  one's  individual  views  upon 
the  subject.  The  criticism  may  be  advanced  that  no  account 
is  given  of  duodenal  ulcer.  It  is  true  that  there  is  much  in 
common  between  gastric  and  duodenal  ulcer,  but  it  is  in- 
accurate to  suppose  that  these  diseases  have  invariably  the 
same  origin.  They  are  not  exposed  to  the  same  influences. 
Broadly  speaking,  each  has  its  typical  clinical  history,  and 
the  results  of  treatment  are  not  the  same  in  the  two  cases. 
In  short,  duodenal  ulcer  possesses  sufficient  individuality  and 
importance  of  its  own  to  warrant  its  discussion  in  a  separate 
volume. 

I  desire  to  express  my  thanks  to  the  physicians  and  surgeons 
of  University  College  Hospital  for  the  free  use  they  have 
allowed  me  to  make  of  their  cases  and  post-mortem  specimens ; 
to  the  Museum  Committee  of  the  Medical  School  for  its  per- 
mission to  photograph  certain  of  the  pathological  specimens 
which  I  have  used  to  illustrate  the  text;  and  to  Mr.  T.  W.  P. 
Lawrence,  for  the  drawing  represented  by  Fig.  2,  Plate  XXXIV. 


CHARLES  BOLTON. 


58A,  WIMFOLE  STREET, 
LONDON,  W. 

November,  1913. 


HISTORICAL    NOTE 

ULCER  of  the  stomach,  of  what  form  it  is  impossible  to  say, 
was  undoubtedly  known  to  the  ancients.  Celsus  [1]  mentions 
the  disease,  and  prescribes  an  appropriate  treatment  for  it.  In 
the  sixteenth  century  it  began  to  definitely  attract  attention, 
and  many  records  of  cases  are  available  from  that  time. 

According  to  Lebert  [2]  one  of  the  earliest  undoubted  cases 
that  can  be  found  in  the  literature  is  that  recorded  by  Johann 
Bauhin  in  the  sixteenth  century,  and  described  in  the  "  Sepul- 
chretum  Boneti."  The  patient  was  a  female,  eighteen  years 
old,  who  had  previously  passed  blood  in  the  stools.  She  died 
on  the  fourth  day  of  an  attack  of  peritonitis,  and  at  the 
autopsy  a  perforation  was  found  in  the  fundus  of  the  stomach, 
the  peritoneum  containing  gas,  fluid,  and  the  remains  of  some 
food. 

It  is  indefinitely  mentioned  in  the  writings  of  Ambroise 
Pare  [3]  and  others  in  the  seventeenth  century,  and  was  more 
fully  described  by  Bonetus  [4]  towards  the  close  of  the  same 
century.  Certain  of  its  complications  were  likewise  described, 
but  these  and  also  the  disease  itself  were  confused  with  other 
pathological  conditions.  Morgagni  [5]  refers  to  it  in  several 
places,  but  no  clear  idea  of  the  morbid  anatomy  of  gastric 
ulcer  was  held  until  the  end  of  the  eighteenth  century,  when 
Matthew  Baillie  [6]  accurately  described  the  post-mortem  ap- 
pearances and  clinical  phenomena  of  the  disease,  which  thus 
became  a  definite  entity.  It  was,  however,  still  confused  with 
other  diseases,  Abercrombie  [7],  for  instance,  describing  it 
under  the  appearances  presented  by  gastritis.  To  Cruveil- 
hier  [8]  (1829-1835)  belongs  the  credit  of  having  first  thoroughly 
investigated  the  subject  and  described  in  detail  the  morbid 
appearances,  complications  and  sequelae,  clinical  history,  and 
rational  treatment  of  the  disease.  He  gives  definite  reasons  for 
distinguishing  it  from  cancer,  and  to  him  the  disease  owes  its 
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present  status  in  medicine.  He  described  acute  follicular 
ulcers  occurring  as  the  result  of  inflammation,  and  also  acute 
ulcers  resulting  from  localize  1  haemorrhages. 

Rokitansky  [9]  added  his  detailed  description  of  the  patho- 
logy of  the  disease,  and  after  these  observations  followed 
many  descriptions  of  cases  and  analytical  studies,  foremost 
amongst  which  may  be  mentioned  those  of  Jaksch  [10]  and 
Brinton  [11]. 

Virchow  [12]  in  1853  advanced  his  circulatory  theory  of  the 
origin  of  the  disease,  and  since  then  it  has  been  the  subject  of 
experimental  and  clinical  study  to  the  present  time.  The 
circulatory  theory,  which  has  been  largely  superseded,  still 
applies  as  an  exp'anation  for  special  cases.  A  definite  advance 
was  made  when  it  was  recognized  that  certain  forms  of  ulcer 
were  due  to  bacterial  and  other  infections,  and  more  recently 
the  possibility  has  been  shown  that  gastrolytic  poisons  elabor- 
ated in  the  body  may  play  a  part  in  the  formation  of  the  initial 
lesion.  The  old  idea  of  the  follicular  origin  of  certain  types 
of  ulcer  has  been  revived,  and  received  confirmation. 

The  evidence  of  the  origin  of  chronic  ulcer  from  the  acute 
variety  has  been  strengthened,  and  it  is  now  recognized  that 
several  types  of  acute  ulcer  exist. 

Many  points  regarding  the  principles  relating  to  gastric 
ulcer ation,  including  the  important  one  of  the  part  played  by 
the  gastric  juice  in  producing  and  maintaining  gastric  ulcer a- 
tion,  have  been  worked  out. 

On  the  clinical  side,  notable  advances  have  also  been  made, 
largely  owing  to  the  recent  developments  of  aseptic  surgery. 

The  treatment  of  the  complications  of  ulcer  has  in  particular 
been  vastly  improved,  and  cases  which  were  formerly  hopeless 
are  now  successfully  treated. 

The  diagnosis  of  ulcer  has  been  rendered  more  precise  by  the 
exclusion  of  other  diseases  whose  symptoms,  even  to  the 
vomiting  of  blood,  may  simulate  those  of  ulcer,  and  which  were, 
until  quite  recently,  regarded  as  examples  of  that  disease. 

The  recent  developments  in  connection  with  the  examina- 
tion of  the  gastric  contents  chemically  and  of  the  stomach 
by  means  of  the  X  rays  and  other  methods  have  added  greatly 
to  our  powers  of  diagnosis.  The  mechanism  by  which  the  pain 
of  ulcer  is  produced  has  given  rise  to  considerable  discussion 
during  the  past  few  years,  and,  although  a  general  agreement 
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has  not  been  arrived  at,  certain  important  conclusions  have 
been  reached. 

Most  of  these  advances  in  our  knowledge  of  the  disease 
have  taken  place  during  the  last  twenty  years,  and  in  the 
following  pages  an  attempt  has  been  made  to  define  the  im- 
portant historical  landmarks  in  the  different  sections  of  the 
book,  so  that  no  further  reference  to  the  history,  than  that 
given  above,  is  necessary  here. 
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ULCER    OF   THE    STOMACH 

PART  I 

DEFINITION  AND  VARIETIES 

Synonyms. — Ulcer  of  the  stomach  has  for  many  years  been 
known  by  a  variety  of  names;  for  example,  it  has  been 
designated  as  "simple,"  "chronic,"  "round,"  "perforating," 
"corrosive,"  "  digestive,"  and  "peptic." 

Definition. — Ulcer  of  the  stomach  is  a  disease  in  which  there 
is  a  circumscribed  loss  of  substance  in  the  wall  of  that  organ, 
accompanied  by  some  degree  of  surrounding  inflammation.  It 
invariably  commences  as  a  lesion  of  the  mucous  membrane, 
which  permits  of  the  digestion  of  the  portion  of  that  structure 
affected  by  the  gastric  juice,  and  is  never  preceded  by  any 
deposit  in  the  tissues  such  as  occurs  in  tuberculosis,  syphilis, 
or  cancer.  In  superficial  extent  it  varies  considerably,  and  in 
depth  it  may  affect  the  mucous  membrane  alone,  or  may 
extend  partially  or  completely  through  the  entire  wall  of  the 
stomach. 

Varieties. — It  is  usually  stated  that  there  are  two  varieties 
of  ulcer — the  acute  and  the  chronic. 

No  settled  opinion  exists  with  regard  to  the  relation  of  acute 
ulcer  to  the  chronic  variety.  Cruveilhier  [1]  initiated  the  idea 
that  chronic  ulcer  originated  in  acute  lesions,  and  Roki- 
tansky  [2]  was  likewise  of  this  opinion;  but  perhaps  the 
majority  of  later  authors  regard  chronic  ulcer  as  being  a 
distinct  disease,  and  many  pass  over  the  acute  type  with  a 
bare  mention  of  its  name,  as  if  it  were  a  disease  of  little  im- 
portance. 

For  my  own  part,  I  regard  chronic  gastric  ulcer  as  being 
initially  acute,  and  shah1  describe,  in  addition  to  acute  and 
chronic  ulcer,  certain  modifications  which  I  have  observed  in 
the  acute  ulcer,  and  which  in  my  opinion  constitute  transi- 
tional forms  between  the  acute  and  the  chronic  diseases  [3]. 

There  are  undoubtedly  several  different  kinds  of  acute 
ulcer,  when  viewed  from  the  standpoint  of  their  formation; 
but  through  the  action  of  the  gastric  juice  these  lesions  are 
soon  made  to  resemble  each  other  so  closely  that  in  the  present 
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state  of  our  knowledge  it  is  not  justifiable  to  attempt  a  separate 
description  of  each  kind;  still,  it  is  quite  possible  to  hazard  a 
conjecture  as  to  which  is  the  most  likely  to  develop  into  chronic 
ulcer  when  placed  under  suitable  conditions,  and,  for  reasons 
which  I  shall  give  later,  it  appears  probable  that  chronic  ulcer 
may  originate  in  more  than  one  variety  of  acute  ulcer. 

Cruveilhier  [4]  in  1821  was  the  first  observer  to  describe 
"erosions  or  haemorrhagic  ulcerations,"  by  which  term  he 
meant  losses  of  substance  resulting  from  localized  haemorrhages 
into  the  mucous  membrane,  and  considered  that  they  com- 
menced in  the  capillary  network.  He  also  calls  superficial 
ulcers  beginning  in  other  ways  "  erosions."  Rokitansky  [5], 
writing  at  a  later  date,  likewise  uses  the  term  in  its  wider 
sense,  and  thinks  that  "  haemorrhagic  erosions  "  occasionally 
arise  in  the  glands  of  the  mucous  membrane.  At  the  present 
time  some  authorities  apply  the  term  "  erosion  "  indiscrimin- 
ately to  any  acute  loss  of  substance,  whether  it  penetrates 
deeper  than  the  mucous  membrane  or  not,  whilst  others  limit 
it  to  lesions  involving  the  superficial  portion  of  the  mucous 
membrane  only.  Others,  again,  distinguish  it  definitely  from 
ulcer,  and  confer  upon  it  the  dignity  of  a  special  disease. 
Irrespective  of  the  origin  of  the  disease,  the  term  "  haemor- 
rhagic erosion  "  is  frequently  applied  to  follicular  ulcers  and 
ulcers  of  necrotic  origin.  Thus,  the  "  exulceratio  simplex  "  of 
Dieulafoy  [6],  which  is  probably  a  follicular  ulcer,  is  often 
called  "haemorrhagic  erosion,"  and  the  same  lesion,  when  it 
reaches  the  peritoneum,  is  called  "acute  perforating  ulcer." 
It  has  often  been  stated  by  writers  that  a  "slight  abrasion  " 
or  "  erosion  "  existed,  in  the  centre  of  which  a  bloodvessel  was 
bleeding ;  whereas  it  is  quite  obvious  that,  if  a  small  artery  be 
opened  up  and  death  result  from  haemorrhage,  the  lesion 
extends  to  the  submucous  tissue  or  deeper,  and  should  be 
called  an  acute  ulcer,  because  serious  haemorrhage  would  cer- 
tainly not  result  as  the  secondary  effect  of  a  lesion  involving 
merely  the  superficial  portion  of  the  mucous  membrane. 
Observers  are  liable  to  forget  that  the  thickness  of  the  stomach 
wall,  when  moderately  stretched,  is  only  about  4  millimetres, 
so  that  an  acute  ulcer  commonly  looks  quite  shallow  and  like 
a  mere  abrasion  of  the  superficial  layers  of  the  mucous  mem- 
branes. 

Multiple  small  ulcers  commencing  in  the  lymphoid  follicles 
of  the  stomach  have  been  distinctly  separated  from  acute 
ulcer,  and  the  condition  designated  "follicular  ulceration," 
whereas  it  is  not  uncommon  for  such  ulcers  to  be  few  in  number 
and  of  moderate  size.  Similarly,  haemorrhages  into  the  mucous 
membrane  may  assume  the  form  of  long  black  streaks  or 
irregular  blotches,  and  the  ulcers  resulting  from  them  may  be 
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of  a  similar  irregular  shape;  but  typical  round  ulcers,  few  in 
number  or  single,  may,  and  commonly  do,  result  from  inter- 
stitial haemorrhages. 

A  great  deal  of  confusion  therefore  exists  with  regard  to 
what  actually  constitutes  an  "acute  ulcer,"  and  what  is  its 
relation  to  an  "erosion."  For  the  further  advance  of  know- 
ledge in  the  pathology  of  gastric  ulcer  it  is  essential,  therefore, 
that  a  more  precise  nomenclature  should  be  adopted. 

From  the  point  of  view  of  MORBID  ANATOMY,  an  "  erosion  " 
must  be  regarded  as  a  "  superficial  ulcer,"  because,  when  once 
the  lesions  are  formed,  there  can  hardly  be  a  clear  distinction 
between  them,  the  difference  being  one  of  depth  only. 

From  the  point  of  view  of  GENERAL  PATHOLOGY,  however, 
such  a  distinction  exists,  because  the  processes  leading  to  the 
formation  of  each  are  different.  A  few  words  will  render  it 
clear  how  haemorrhage  originating  in  the  gastric  mucous  mem- 
brane is  able  to  produce  a  "  haemorrhagic  erosion  "  in  certain 
cases,  and  in  others  an  "acute  ulcer."  I  am  not  speaking  of 
the  haemorrhage  which  is  a  secondary  event,  and  which  results 
from  the  opening  up  of  a  bloodvessel  by  an  ulcer,  but  the 
haemorrhage  which  is  a  primary  event,  and  is  due  to  inflam- 
matory or  passive  congestion  of  the  vessels  of  the  stomach  or 
to  a  toxaemia,  such  as  occurs  in  infective  diseases,  purpuric 
conditions,  severe  anaemias,  and  in  certain  diseases  of  the  liver 
and  kidneys.  The  blood  is  altered,  lesions  of  the  capillary 
walls  are  produced,  allowing  of  the  escape  of  that  fluid,  and 
one  or  other  of  the  two  following  conditions  of  the  mucous 
membrane  results : 

1.  It  is  quite  common  to  find  at  the  autopsy  of  a  patient 
who  has  died  after  haematemesis,  especially  if  profuse,  multiple 
erosions  of  the  mucous   membrane  produced  by  the   blood 
breaking    through    the    surface    of    that    structure.     These 
erosions  are  quite  superficial,  the  bases  of  the  glands  being 
preserved,   and  form  slight  depressions  in  the  surface  of  the 
mucous  membrane,  as  if  the  latter  had   been   lightly  rubbed 
off  with  the  finger-tip.     When  the  stomach  is  hardened  in 
formalin  they  can  hardly  be  seen  by  the  naked  eye,  unless 
there  be  any  altered  blood  adherent  to  them,  but  they  are 
easily  recognized  by  the  microscope.     These  erosions  are  of  no 
importance,  being  really  of  traumatic  origin,  and  they  do  not 
develop  into  ulcers,  because  the  gastric  cells  themselves  are 
healthy,  and  there  is  no  tendency  towards  their  further  diges- 
tion by  the  gastric  juice. 

2.  In  other  cases  the  condition  found  after  death,  which  is 
due  to  the  primary  disease,  may  be  one  of  multiple  small  or 
large  interstitial  haemorrhages  into  the  mucous  membrane,  with 
perhaps  a  little  coffee-grounds  material  in  the  cavity  of  the 
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stomach.  Such  interstitial  haemorrhages  appear  as  blackish 
areas  on  the  inner  surface  of  the  stomach,  which  on  micro- 
scopical examination  are  seen  to  be  portions  of  mucous  mem- 
brane infiltrated  with  blood  which  has  not  escaped  externally. 
These  haemorrhages  cause  no  symptoms,  and  the  patient  is  fed 
in  the  usual  way,  with  the  result  that  the  stomach  is  actively 
digesting,  and  the  infiltrated  patch  of  mucous  membrane  is 
digested  en  masse  and  removed,  leaving  an  acute  ulcer. 

These  two  pathological  conditions  occur  quite  independently, 
and  constitute  two  distinct  types ;  but  it  is  probable  that  the 
two  processes  may  go  on  side  by  side  in  the  same  patient  in 
certain  diseases. 

From  the  point  of  view  of  general  pathology,  therefore, 
there  is  a  definite  distinction  in  the  exact  processes  by  which  a 
"  haemorrhagic  erosion  "  and  an  "  ulcer  resulting  from  haemor- 
rhage "  are  produced.  The  former  is  a  superficial  loss  of  sub- 
stance in  the  mucous  membrane  of  traumatic  origin  and  of 
little  importance,  the  haemorrhage  being  the  essential  feature. 
The  latter,  whether  superficial  or  deep,  is  an  acute  ulcer  due 
to  digestion  of  a  circumscribed  portion  of  the  wall  of  the  stomach 
by  the  gastric  juice.  The  ulcer  is  the  essential  feature,  and  the 
haemorrhage  only  of  importance  because  it  has  initiated  the 
lesion.  According  to  this  definition,  therefore,  an  "  erosion  " 
is  of  precisely  the  same  nature  as  an  "  abrasion  "  of  the  mucous 
membrane  produced  by  an  injury  inflicted  by  some  external 
agent.  Such  abrasions,  as  is  well  known,  heal  rapidly,  and  do 
not  develop  into  ulcers. 

It  is  evident  from  the  perusal  of  their  writings  that  the 
earlier  observers  included  both  these  two  lesions,  and  also 
other  forms  of  acute  ulcer,  under  the  term  "  haemorrhagic 
erosion,"  and  the  confusion  still  largely  exists.  It  is  much 
better,  in  my  opinion,  to  restrict  the  term  "  haemorrhagic 
erosion  "  to  the  condition  I  have  indicated,  because,  if  we  call 
all  lesions  produced  by  haemorrhage  "haemorrhagic  erosions," 
we  must  include  under  this  term  all  ulcers  resulting  from 
haemorrhage,  however  deep  they  may  be. 

Brinton  [7]  described  "  haemorrhagic  erosion  "  as  a  distinct 
disease  of  the  nature  of  an  ulcerative  gastritis,  and  possessing 
the  symptom  complex  of  pain,  vomiting,  and  moderate  haema- 
temesis.  More  recently  Einhorn  [8]  has  revived  this  idea,  and 
described  a  disease  which  he  names  "  erosions  of  the  stomach," 
and  in  which  superficial  exfoliations  of  the  gastric  mucous 
membrane  occur  usually  as  the  result  of  chronic  gastric  catarrh. 
The  symptoms  of  this  condition  are  gastric  pain  after  meals, 
wasting,  and  weakness ;  and  if  the  fasting  stomach  be  washed 
out,  pieces  of  gastric  mucous  membrane  are  found  in  the  wash- 
water.  Later  observers  [9]  have  also  published  cases  which 
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agree  more  or  less  with  Einhorn's  description,  but  their  views 
have  by  no  means  met  with  general  acceptance.  Superficial 
exfoliations  of  the  mucous  membrane  certainly  occur  in  chronic 
gastric  catarrh,  but  must  be  regarded  merely  as  a  phenomenon 
of  the  disease,  and  of  no  greater  importance  than  are  "  haemor 
rhagic  erosions  "or  "  abrasions  "  due  to  injury.  On  the  other 
hand,  gastritis  may  give  rise  to  ulcer,  the  symptoms  of  which 
may  form  the  predominant  feature  of  the  clinical  picture.  It 
must  be  admitted  that  our  knowledge  of  the  morbid  anatomy 
of  the  stomach  is  very  defective,  not  only  through  lack  of 
material,  but  also  through  our  inability  in  most  cases  to  obtain 
the  material  available  in  a  fit  condition  for  microscopical 
examination;  so  that,  until  we  can  obtain  more  definite  in- 
formation, it  seems  to  me  that  the  best  course  to  pursue  is  to 
definitely  distinguish  between  erosions  and  acute  ulcers  in  the 
way  I  have  indicated.  The  morbid  anatomy  of  acute  ulcer  is 
described  from  a  general  point  of  view,  and  an  attempt  will 
be  made  to  distinguish  between  the  different  varieties  in 
dealing  with  the  progesses  of  their  formation. 
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PART  II 

ETIOLOGY 

OUR  knowledge  of  the  etiology  of  gastric  ulcer  is  largely 
based  upon  the  results  of  the  statistical  method  of  investiga- 
tion, which  are  probably  of  no  great  value,  as  they  are  only 
approximately  accurate.  The  difficulties  of  diagnosis  are  con- 
siderable, so  that  clinical  statistics  include  many  cases  which 
are  not  examples  of  the  disease,  and,  on  the  other  hand,  omit 
many  obscure  cases  of  true  ulcer ;  they  also  confuse  acute  with 
chronic  ulcer. 

Most  pathological  statistics  are  open  to  the  objection  that 
no  attempt  is  made  to  classify  the  ulcers  into  different  types, 
and  since  small  acute  ulcers  and  their  scars  are  often  overlooked, 
the  value  of  these  statistics  is  detracted  from  for  this  reason. 

Operation  statistics  chiefly  deal  with  chronic  ulcer,  except 
in  perforation  cases,  and  are  of  great  value  in  that  the  diag- 
nosis is  confirmed,  but  they  give  us  no  indication  of  how  long 
the  ulcer  has  been  present. 

Frequency. — As  regards  the  frequency  of  ulcer  of  the 
stomach,  Brinton  [1]  stated  that  the  lesion  was  detected  in 
from  2  to  13  per  cent,  of  persons  dying  from  all  causes,  the 
average  being  5  per  cent.  More  recently  pathological  statistics 
have  been  collected  from  many  parts  of  Europe  and  America, 
and  the  percentages  in  different  countries  found  to  vary  be- 
tween the  wide  limits  of  about  0-5  to  20.  The  disease  is  very 
common  in  Denmark  (average  16-7)  and  very  rare  in  Russia 
(average  0-8).  Austria  (average  4),  England  (average  5),  and 
Germany  (average  5)  occupy  intermediate  positions.  In 
Switzerland  (average  2-6)  it  is  about  half  as  frequent  as  in 
England;  whilst  in  North  America  (average  1-3)  it  is  not  much 
more  common  than  in  Russia. 

There  are  great  regional  differences  in  some  countries.  For 
example,  in  some  parts  of  North  Germany  the  frequency  of 
the  disease  tends  to  approximate  to  that  which  obtains  in 
Denmark,  whilst  in  some  parts  of  South  Germany  it  is  no 
greater  than  in  America.  It  appears  to  be  found  more  fre- 
quent in  the  north-east  States  of  North  America  than  in  the 
south. 
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Clinical  statistics  give  a  much  lower  estimate  of  the  fre- 
quency of  ulcer  than  pathological  statistics.  In  most  cases 
the  clinical  statistics  appear  to  indicate  a  frequency  of  from 
0-5  to  1  per  cent,  of  all  cases  treated,  and  occasionally  it  may 
be  greater  than  1  per  cent. 

Age. — The  most  important  point  with  regard  to  the  question 
of  age  relates  to  the  period  of  life  at  which  simple  ulcer  of  the 
stomach  commences. 

Statistics  compiled  from  post  -  mortem  examinations  and 
dealing  with  the  ages  at  which  an  open  ulcer  is  found  are  in- 
accurate, because  it  is  not  possible,  beyond  ascertaining  that  the 
ulcer  is  chronic,  to  estimate  the  time  the  ulcer  has  been  present. 

In  Fenwick's  [2]  statistics  of  825  cases  the  decade  in  which 
most  ulcers  were  found  was  between  the  ages  of  twenty  and 
thirty  years.  During  the  three  decades  from  thirty  to  sixty 
years  the  numbers  were  about  equal,  but  there  were  rather 
more  in  the  decade  forty  to  fifty  years  than  in  the  other  two. 
After  the  age  of  sixty  years  the  numbers  rapidly  diminished. 

Precisely  the  same  thing  is  seen  in  C.  F.  Martin's  [3]  com- 
bined statistics,  whicfi  are  as  follows: 

No.  of  Cases. 
1 

49 

.  163 
.  134 
.  142 
.  129 
.  102 

4i 
.      _7 

Total  . .     768 

A  table  of  Willigk  and  Miquel  [4],  quoted  by  Wilson  Fox,  is 
as  follows : 

Age.  No.  of  Cases. 

10  to  20  years  .  15 


Age. 

0  to  10  years 

10  „  20  „ 

20 

,  30  „ 

30 

,  40  „ 

40 

,  50  „ 

50 

,  60  „ 

60 

,  70  „ 

70 

,  80  ., 

Over  80  „ 

20 
30 
40 
50 
60 
70 


30 

40 
50 
60 

70 
80 


Total 


30 
15 
23 
11 
10 
_4 

108 


It  seems  fairly  certain  that  the  number  of  cases  in  which 
an  open  ulcer  is  found  post  mortem  is  greatest  between  the 
ages  of  twenty  and  thirty  years,  and  that  the  decade  next 
approaching  this  is  that  from  forty  to  fifty  years.  These 
statistics  do  not,  however,  tell  us  at  what  age  the  disease  is 
most  likely  to  commence. 
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Brinton's  [5]  statistics  are  more  inaccurate  still,  because  he 
included  scars  as  well  as  open  ulcers,  and  it  is  more  impossible 
to  tell  the  age  of  a  scar  than  that  of  an  ulcer. 

His  statistics  of  226  cases  of  ulcers  and  scars,  which  have 
been  quoted  by  most  observers,  are  as  follows : 


Age. 

0  to  10  years 

10 

20 

20 

30 

30 

40 

40 

50 

50 

60 

60 

70 

70 

80 

80 

90 

Total 


No.  of  Cases. 

2 
18 
45 
39 
38 
32 
32 
15 
.  _5 

226 


In  order  to  overcome  this  difficulty  S.  Martin  [6]  collected 
171  cases  from  the  clinical  records  of  University  College  Hos- 
pital. He  compared  the  age-frequency  with  the  duration  of 
the  symptoms,  and  obtained  the  following  results : 


Age. 

0  to  20  years 
20  „  30 
30  „  40 
40  „  50 
50  „  60 
Over  60 


Total 


No.  of  Cases. 

15 
75 
38 
25 
14 
4 

171 


On  further  analysis  of  the  age-incidence  in  sex  of  these  cases 
Martin  obtained  the  following : 

Age. 

0  to  20  years 
20  „  30 
30  „  40 
40  „  50 
50  „  60 
Over  60 

Total  . 

From  these  tables  it  appears  that  ulcer  is  most  likely  to 
begin  in  women  between  the  ages  of  twenty  and  thirty  years, 
and  in  men  between  the  ages  of  forty  and  fifty  years.  These 
results  are  not  quite  correct,  because  the  duration  of  symptoms 
cannot  be  taken  as  an  accurate  estimate  of  the  duration  of  the 
ulcer,  and,  as  Martin  himself  points  out,  ulcer  may  be  latent 
in  regard  to  the  symptoms  produced.  Moreover,  the  diagnosis 
in  some  of  these  cases  may  not  have  been  correct. 


Males. 

Females. 

1 

14 

5 

70 

6 

32 

10 

15 

4 

10 

1 

3 

27 

144 
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Fenwick  [2]  similarly  analyzed  383  clinical  cases  with  the 
following  interesting  results : 

Age. 

10  to  20  years 
20       30 


30 
40 
50 
60 


40 
50 
60 

70 


Males. 

Females. 

7 

68 

22 

147 

33 

49 

23 

13 

6 

11 

4 

0 

Total 


95 


288 


From  this  it  appears  that  more  than  half  the  cases  in  males 
commence  between  the  ages  of  thirty  and  fifty  years  of  age, 
and  that  in  females  three-quarters  of  the  cases  commence 
before  the  age  of  thirty  years.  Fenwick  regards  this  difference 
in  sex-incidence  to  be  due  to  the  fact  that  acute  ulcer  is  very 
liable  to  be  found  in  young  women,  whilst  middle-aged  males 
are  most  likely  to  suffer  from  chronic  ulcer.  I  should  like  to 
point  out,  however,  that  he  is  dealing  with  the  age  of  com- 
mencement of  the  uloer,  and  not  with  the  number  of  chronic 
ulcers  present. 

C.  F.  Martin's  [3]  combined  clinical  statistics  agree  with  the 
above,  and  are  as  follows : 


Age. 

0  to  10  years 
10  „  20 
20  „  30 
30  „  40 
40  „  50 
Over  59 


Total 


No.  of  Cases. 
1 

85 
259 
186 
110 

63 

704 


F.  C.  Greig  has  analyzed  for  me  116  consecutive  cases  of 
ulcer  of  the  stomach,  which  have  been  operated  upon  at 
University  College  Hospital,  with  the  following  results: 


10  to  20  years 
20       30 


30 
40 
50 
60 


40 
50 
60 
70 


Total 


No.  of  Cases, 

6 

24 
38 
30 
11 
J7 

116 


These  cases  included  30  cases  of  perforation,  20  of 
which  occurred  in  women,  and  almost  half  of  these  between 
the  ages  of  twenty  and  thirty  years.  Many  of  these  were 
acute.  He  subtracted  these  30  cases,  and  had  left  86  cases 
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of    undoubted   chronic   ulcer,  the  analysis  of   which  was  as 
follows : 

Age.  No.  of  Cases. 

10  to  20  years  2 


20 
30 
40 
50 
60 


30 
40 
50 
60 
70 


Total 


15 
31 
25 
9 
_4 

86 


The  decade  thirty  to  forty  years,  therefore,  contained  more 
cases  of  chronic  ulcer  than  any  other. 

Greig  then  compared  the  age-frequency  of  97  of  the  cases 
with  the  duration  of  the  symptoms  obtained  by  studying  the 
histories  of  the  cases. 

His  results  are  as  follows : 


Age. 

10  to  20  years 
20       30 


30 
40 
50 
60 


40 
50 
60 

70 


Total 


No.  of  Cases. 

13 
34 

27 

17 

3 

_3 

97 


From  this  it  appears  that,  as  Martin  found,  ulcer  of  the 
stomach  is  most  likely  to  begin  between  the  ages  of  twenty  to 
thirty  years.  On  working  out  the  age-incidence  in  sex  of  these 
cases  Greig  found  that,  although  ulcer  was  most  likely  to  begin 
in  the  decade  twenty  to  thirty  years  in  women,  yet  in  men 
it  was  most  likely  to  begin  in  the  decade  thirty  to  forty 
years. 

The  analysis  is  as  follows : 

Age 

10  to  20  years 
20       30 


30 
40 
50 
60 


40 
50 
60 

70 


Total 


Males. 

Females. 

5 

8 

4 

30 

13 

14 

9 

.    .-        8 

2 

1 

2 

1 

35 

62 

His  results,  therefore,  disagree  from  those  of  Martin  in  that 
the  latter  concluded  that  ulcer  most  commonly  commenced 
between  the  ages  of  forty  and  fifty  years  in  men. 

It  is,  however,  as  I  have  already  pointed  out,  a  very  unre- 
liable method  to  estimate  the  age  of  an  ulcer  by  the  duration 
of  gastric  symptoms.  Symptoms  of  indigestion  may  have  pre- 


ETIOLOGY  11 

ceded  the  formation  of  ulcer  by  many  years,  and  the  presence 
of  pain  and  vomiting  do  not  necessarily  signify  ulcer ;  moreover, 
chronic  ulcer  of  the  stomach  sometimes  produces  no  symptoms 
at  all. 

Age  and  sex  can,  of  course,  exert  no  influence  upon  the 
incidence  of  ulcer  occurring  as  the  result  of  some  disease, 
which  may  affect  individuals  independently  of  then-  age  or 
sex.  On  the  other  hand,  there  are  diseases  which  undoubtedly 
have  an  etiological  relationship  with  ulcer,  and  which  have 
also  special  age-incidences. 

In  the  light  of  our  present  knowledge  upon  the  subject,  we 
may  provisionally  conclude  that  ulcer  of  the  stomach  is  most 
likely  to  commence  in  women  between  the  ages  of  twenty  and 
thirty  years,  and  in  men  between  the  ages  of  thirty  and  forty 
years.  Some  of  these  cases  heal  up  with  different  degrees  of 
rapidity;  others,  after  lasting  for  various  periods  of  time, 
come  into  the  hands  of  the  operator,  and  others  die  at  various 
ages. 

Ulcer  of  the  stomach  may  be  seen  at  the  two  extremes  of 
life.  In  the  new-born  baby  the  disease  commonly  declares 
itself  on  the  second  or  third  day  after  birth.  In  Carteaux's  [7] 
case,  vomiting  of  blood  commenced  at  the  twentieth  hour 
after  birth.  In  Von  Siebold's  [8]  case  perforation  occurred 
on  the  third  day.  Many  other  cases  have  been  described. 
The  ulcers  in  most  of  such  cases  arise  after  birth,  but  they  have 
been  described  as  occurring  in  the  foetus.  In  a  case  described 
by  Char  cot  [9]  two  ulcers  were  found  in  the  stomach  of  a  six 
and  a  half  months  foetus.  The  mother  had  contracted  small- 
pox, which  led  to  a  premature  birth,  and  the  foetus  was  found 
to  be  infected  with  the  same  disease. 

In  older  children  gastric  ulcer,  apart  from  infective  disease, 
is  decidedly  rare,  but  now  and  then  examples  have  been  re- 
corded. The  ulcer  in  such  cases  is  more  likely  to  be  acute  than 
chronic. 

Buzzard  [10]  in  1860  recorded  a  case  of  death  in  ten  hours 
from  perforation  of  a  funnel-shaped  ulcer  of  the  stomach  in 
a  girl  nine  years  old.  The  vast  majority  of  the  cases  occur- 
ring during  the  first  twenty  years  of  life  are  over  ten  years 
old,  and  they  are  nearly  all  females.  Several  cases  are  re- 
corded of  death  from  ulcer  in  patients  over  eighty  years  of  age. 
The  oldest  on  record  is  that  of  Eppinger  [11],  the  patient  being 
1 20  years  of  age. 

Sex. — For  many  years  gastric  ulcer  has  been  regarded  as 
being  commoner  in  women  than  in  men.  Rokitansky  [12] 
found  that,  of  79  cases  of  ulcer,  46  affected  the  female  sex  and 
33  the  male.  Brinton  [1]  gave  the  proportion  as  about  2  to  1. 
Willigk  and  Miquel  [4],  in  their  post-mortem  statistics  of  108 
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cases,  gave  the  proportion  as  75  females  to  32  males.  Welch's 
[13]  collection  of  1,699  cases  from  post-mortem  records  shows 
that  40  per  cent,  occurred  in  men  and  60  per  cent,  in  women. 
Moynihan's  [14]  operation  cases  showed  96  females  to  42  males. 
C.  F.  Martin's  [3]  combined  statistics  give,  clinically,  1  man  to 
2  women,  and  pathologically,  1,804  men  to  2,912  women. 
Lebert  [15]  gives  the  clinical  proportion  of  3  men  to  10  women, 
but  finds  the  disease  more  fatal  in  men. 

Many  other  statistics  have  been  published,  and  they  show 
very  great  variations.  For  instance,  Riegel  [16]  found  that 
clinical  ulcer  was  almost  equal  in  the  two  sexes  (126  men  :  134 
women):  and  Friedler's  [17]  pathological  statistics  give  20  per 
cent,  in  women  and  1-5  per  cent,  of  ulcers  in  men. 

In  W.  J.  Mayo's  [18]  operation  statistics,  including  both 
gastric  and  duodenal  ulcers,  of  1,000  cases,  255  were  women 
and  745  were  men. 

S.  Martin,  as  described  above,  gave  the  proportion  of  men  to 
women  as  27  to  144. 

I  shall  explain  later  that  there  are  different  types  of  acute 
ulcer;  that  death  from  haemorrhage  is  more  fatal  in  patients 
over  thirty  than  in  those  under  that  age;  that  probably  the 
healing  or  spreading  of  acute  ulcer  is  affected  by  the  age  and 
sex  of  the  patient  and  the  type  of  the  ulcer ;  that  the  amount  of 
thickening  present  in  an  ulcer  varies  not  only  with  its  age,  but 
probably  also  with  certain  conditions  obtaining  in  the  patient; 
and  that  it  is  chiefly  chronic  ulcer  which  comes  under  the  notice 
of  the  surgeon,  and  particularly  so  when  a  complication  such 
as  pyloric  stenosis  is  present.  So  that  it  would  not  be 
surprising  if  any  discrepancy,  which  is  found  between  various 
collections  of  statistics,  might  be  explained  by  the  fact  that 
the  observers  have  been  confusing  together  different  types 
of  cases. 

This  view  is  supported  by  Fenwick's  [2]  statistics  of  89  cases 
of  open  ulcer,  an  analysis  of  which  is  as  follows  : 


1 

Acute  Ulcer. 

Chronic  Ulcer. 

Age. 

Males. 

Females. 

Males. 

Females. 

10  to  20  years 
20       30 

1 

1 

7 
13 

1 

1 

2 

30       40 

1 

7 

5 

3 

40       50 



— 

22 

6 

50       60 



— 

8 

4 

60       70 



— 

6 

— 

70       80 



— 

1 

— 

Total 

3 

27 

43 

16 
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From  this  table  it  appears  that  an  open  ulcer  is  to  be  found 
post  mortem  with  about  equal  frequency  in  the  two  sexes,  and 
that  whilst  an  acute  ulcer  is  most  likely  to  be  found  in  young 
women,  a  chronic  ulcer  is  most  likely  to  be  found  in  men  aged 
from  forty  to  fifty  years. 

The  13  cases  of  simple  acute  ulcer,  in  which  death  resulted 
from  haemorrhage  in  1 1  and  perforation  in  2,  and  which  will  be 
referred  to  in  the  section  on  Morbid  Anatomy,  show  a  different 
age-incidence  in  sex  from  the  above. 

The  analysis  is  as  follows : 


Age. 

10  to  20  years 
20  „  30 
30  „  40 
40  „  50 
50  „  60 
60  „  70 


Males. 


Females. 

1  (perforated) 

2 

1  (perforated) 

2 
2 


Total 


This  table  merely  sjiows  that  haemorrhage  from  an  acute 
ulcer  undoubtedly  becomes  more  fatal  as  age  advances.  It  is 
surprising  that  in  Fenwick's  table  there  is  no  case  of  acute  ulcer 
in  either  male  or  female  over  forty  years  of  age. 

I  have  already  alluded  to  Greig's  analysis  of  116  operation 
cases  of  gastric  ulcer,  and  stated  that  86  of  those  were  chronic 
ulcers,  and  30  acute  and  chronic  perforating  ulcers. 

His  analysis  of  the  age-incidence  in  sex  of  these  86  chronic 
ulcers,  which  were  found  at  operation,  is  as  follows: 


Age. 

10  to  20  years 
20       30 


30 
40 
50 
60 


40 
50 
60 

70 


Total 


Males. 

3 

13 
11 

6 
_2 

35 


Females. 

2 
12 
18 
14 

3 
JJ 

51 


From  this  table  a  different  and  perhaps  more  accurate  result 
than  Fenwick's  is  obtained.  It  seems  that,  although  chronic 
ulcer  is  more  common  in  men  on  the  post-mortem  table  than 
in  women,  yet  in  the  operating  theatre  chronic  ulcer  is 
found  more  frequently  in  women  than  in  men,  and  in  both 
sexes  it  is  commonest  between  the  ages  of  thirty  and  forty 
years. 

Greig's  analysis  of  the  30  cases  of  acute  and  chronic  per- 
forating ulcers  shows  an  excess  in  the  female,  and  particu- 
larly between  the  ages  of  twenty  and  thirty  years,  which 
is  due,  as  Fenwick  found,  to  the  number  of  acute  ulcers 
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occurring  at  that  age  in  the  female  sex.     The  analysis  is  as 
follows : 


Age. 

10  to  20  years 
20       30 


30 
40 
50 
60 


40 
50 
60 

70 


Total 


Males. 
1 

2 
3 

2 
J2 

To 


Females. 

4 
8 
5 
2 

JL 

20 


Summing  up  all  these  results,  it  appears  that  a  certain  form 
of  acute  ulcer  of  the  stomach  is  particularly  liable  to  attack 
young  women  between  the  ages  of  twenty  and  thirty  years, 
and  that  this  fact  accounts  for  the  large  excess  of  cases  occur- 
ring in  this  decade  in  statistics  dealing  with  mixed  types  of 
cases. 

At  other  periods  of  life  the  numbers  of  acute  ulcers  found  in 
the  two  sexes  are  more  nearly  equal,  although  the  female  is 
more  liable  to  be  affected  than  the  male. 

There  seems  to  be  little  doubt  that  chronic  ulcer  also  is  more 
frequently  met  with  in  women  than  in  men.  Both  clinical 
evidence  and  that  obtained  in  the  operating  theatre  are  in 
favour  of  this  view.  It  is  surprising  that  in  Fenwick's  table 
there  is  such  an  excess  of  male  patients  between  the  ages  of 
forty  and  fifty  years  who  died  of  chronic  ulcer.  What  is  the 
significance  of  this  I  am  unable  to  explain.  It  seems  unlikely 
that  the  mortality  of  chronic  ulcer  in  men  of  this  age  should  be 
so  much  in  excess  of  that  at  other  ages. 

Occupation  has  not  been  proved  to  have  any  influence  what- 
ever in  the  production  of  gastric  ulcer.  It  has  been  supposed 
that  female  cooks  are  particularly  liable  to  suffer  from  the 
disease,  owing  to  their  habit  of  tasting  hot  and  irritating  foods. 
This  question  has  been  inquired  into,  and  it  has  been  found 
that  cooks  are  no  more  liable  to  the  disease  than  other  young 
women.  It  has  been  shown  that  acute  gastric  ulcer  is  com- 
monest in  young  women,  and  young  women  who  are  in  poor 
circumstances  follow  some  occupation;  they  are  either  dress- 
makers, governesses,  domestic  servants,  typewriters,  clerks, 
etc.,  but  it  has  never  yet  been  shown  that  any  such  occupation 
predisposes  to  gastric  ulcer.  Such  people  are  liable  to  the 
disease  because  of  their  age  and  sex,  and  not  on  account  of 
their  occupation.  It  has  been  supposed  that  workers  in  metals, 
and  in  glass  and  porcelain  factories,  are  liable  to  ulcer  owing 
to  the  fact  that  they  are  constantly  swallowing  dust,  but 
although  individuals  who  are  so  employed  may  occasionally 
suffer  from  ulcer,  such  workers  as  a  class  are  no  more  liable  to 
ulcer  than  those  who  follow  other  occupations.  The  same 
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remarks  apply  to  occupations  such  as  shoemaking,  which 
necessitate  the  assumption  of  certain  positions  in  which  pres- 
sure is  exerted  on  the  epigastrium.  In  short,  it  may  be  stated 
that  no  occupation  is  exempt  from  ulcer  of  the  stomach,  and 
that  no  occupation  has  been  shown  to  in  any  way  increase  the 
liability  to  the  disease. 

Occupations  which  necessitate  great  mental  strain  and  irregu- 
larity of  meals,  and  which  generally  tend  to  produce  ill-health, 
are  especially  liable  to  engender  functional  disorder  of  the 
stomach,  particularly  alterations  in  the  gastric  secretion  and 
atony.  Such  conditions,  although  alone  they  will  not  bring 
about  ulcer  of  the  stomach,  yet  are  factors  in  determining  a 
delay  in  the  healing  or  in  producing  an  extension  of  the 
disease. 

Injury. — Mechanical  injuries  inflicted  upon  the  gastric 
mucous  membrane  usually  heal  rapidly  without  being  converted 
into  ulcers,  but  in  rare  cases  an  ulcer  may  result. 

There  is  no  evidence  to  show  that  in  man  either  very  hot  or 
very  cold  food  is  in  any  way  c  oncerned  in  the  formation  of  ulcer. 
The  question  is  a  different  one  in  the  case  of  corrosive  poisons. 
It  is  well  known  that  such  bodies  give  rise  not  only  to  acute 
ulcer  of  the  stomach,  but  in  such  cases  healing  may  not  occur 
normally,  and  the  resulting  cicatrization  may  give  rise  to  con- 
siderable stenosis  of  the  pylorus,  or  the  ulcer  may  perforate. 
Amongst  other  observers,  Wilson  Fox  [19]  described  a  case  of 
perforating  ulcer  following  the  ingestion  of  hydrochloric  acid. 
I  have  seen  three  cases  of  pyloric  stenosis  following  poisoning 
by  corrosives.  Such  cases  are  by  no  means  uncommon,  and 
many  have  been  recorded  in  the  literature. 

Very  little  need  be  said  about  the  relation  of  epigastric 
injuries  to  ulcer  of  the  stomach.  Potain  [20]  in  1856  empha- 
sized the  importance  of  such  injuries,  and  described  a  case  of 
haematemesis  occurring  three  days  after  a  blow  upon  the 
epigastrium.  Pain  and  vomiting  continued,  and  at  the  autopsy 
an  ulcer  was  found  in  the  stomach. 

Many  observers  have  described  haematemesis  and  pain 
following  blows  upon  the  epigastrium,  and  it  is  probable  that 
in  all  such  cases  haemorrhage  into  the  mucous  membrane  had 
occurred. 

Such  haemorrhages  are  quite  likely  to  develop  into  acute 
ulcers,  but  the  condition  is  very  rare. 

Heredity. — There  is  no  satisfactory  evidence  that  hereditary 
influences  play  any  part  in  the  causation  of  gastric  ulcer. 
Dreschfeld  [21]  was,  however,  not  of  this  opinion,  and  he 
quotes  eight  cases  in  which  other  members  of  the  same  family 
were  similarly  affected  with  ulcer  of  the  stomach.  He  regards 
the  evidence  obtained  from  these  eight  cases  as  being  conclusive. 
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Diet. — It  is  uncertain  what  influence  diet  exerts  in  the  causa- 
tion of  gastric  ulcer.  Some  facts  seem  to  show  that  the  dis- 
ea  e  is  less  frequent  in  vegetable  than  meat  eaters.  Major 
Rogers,  I. M.S.,  informs  me  that  it  is  decidedly  rare  in  the 
natives  of  India,  particularly  Hindus,  who  are  essentially 
vegetarians. 

Thus,  among  4,800  post-mortems  of  the  last  thirty-seven 
years,  of  which  only  8  per  cent,  were  Europeans,  there  were  no 
cases  of  death  from  gastric  or  duodenal  ulcer.  Among  1,000 
post-mortems  during  the  last  ten  years  which  Major  Rogers 
has  minutely  analyzed,  there  were  four  cases  of  chronic 
duodenal  ulcer,  but  none  of  ulcer  of  the  stomach.  I  have  seen 
a  case  of  gastric  ulcer  in  a  vegetarian,  who  had  lived  on  this 
diet  from  childhood. 

The  investigations  of  Von  Sohlern  [22]  showed  that  the  in- 
habitants of  the  Rhone  Valley  and  the  Bavarian  Alps,  who  live 
largely  on  vegetables,  are  rarely  attacked  by  gastric  ulcer,  and 
he  attributed  this  immunity  to  the  potassium  contained  in  the 
vegetables. 

It  has  been  stated  that  ulcer  of  the  stomach  is  more  common 
amongst  the  poorer  classes.  The  general  impression,  gained 
by  an  examination  of  hospital  records,  is  that  ulcer  is  very 
common  amongst  the  poor,  but  we  must  remember  that  ulcer 
of  the  stomach  is  essentially  a  disease  that  requires  rest  and 
nursing,  and  in  which  operation  is  not  infrequently  necessary, 
so  that  hospital  statistics  do  not  accurately  represent  the 
incidence  of  ulcer  amongst  the  poor.  Before  this  point  is 
cleared  up,  we  must  not  accept  the  statement  that  the  poor  are 
particularly  liable  to  ulcer,  because  they  eat  more  vegetables 
than  meat,  or  that  their  hygienic  conditions  are  not  so  good  as 
those  of  the  better  classes.  No  class  of  society  is  exempt  from 
the  disease. 

In  my  opinion  there  is  no  doubt  that  diet  influences  the  pro- 
duction and  propagation  of  ulcer  of  the  stomach. 

Excessive  amounts  of  improperly  cooked,  imperfectly  masti- 
cated, and  hurriedly  swallowed  food  of  "  rich  "  and  "  indiges- 
tible "  quality  will  give  rise  to  disorders  of  gastric  function, 
which,  although  alone  they  may  be  unable  to  produce  the 
initial  lesion  giving  rise  to  gastric  ulcer,  yet  are  able  to  assist 
in  so  doing,  and  in  promoting  the  extension  and  delaying  the 
healing  of  an  ulcer  of  the  stomach.  One  has  also  to  consider 
the  food  accessories,  which  often  particularly  appeal  to  those 
very  persons  who  are  the  subjects  of  this  type  of  indigestion, 
and  also  substances  commercially  added  to  the  food  as  pre- 
servatives or  for  other  purposes.  This  aspect  of  the  subject 
has  not  received  the  attention  it  deserves,  and  we  krow  very 
little  about  it.  I  will  merely  mention  the  fact  that  vinegar  is 
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taken  in  large  quantities  by  certain  people,  and  particularly 
young  girls,  and  that  my  experiments  have  demonstrated  the 
importance  of  acetic  acid  of  one-eighth  the  strength  of  vinegar 
in  producing  gastric  ulceration.  Other  mineral  and  organic 
acids  have  a  similar  action.  Some  of  such  substances  act  as 
necrosing  agents,  whilst  others,  after  longer  or  shorter  periods, 
act  as  irritants  and  excite  gastritis. 

Alcohol. — Every  physician  has  seen  instances  of  both  acute 
and  chronic  ulcer  in  the  stomachs  of  the  subjects  of  alcoholism. 
I  am  not  speaking  of  the  ulcers  secondary  to  portal  stasis.  It 
is,  however,  difficult  to  establish  a  connection  between  the 
two  conditions,  except  that  perhaps  ulcer  may  occasionally 
arise  as  the  result  of  alcoholic  gastritis.  For  many  years 
alcohol  has  been  regarded  by  some  observers  as,  at  all  events, 
a  predisposing  cause  of  ulcer.  It  cannot  be  said  that,  since 
ulcer  is  as  common  among  teetotallers  as  among  those  who 
take  alcohol,  therefore  alcohol  plays  no  part  in  the  causation 
of  gastric  ulcer,  because  there  are  many  different  types  of 
ulcer,  and  alcohol  may  well  be  a  factor  in  the  production  of  a 
certain  type.  I  have  quite  recently  seen  two  cases  of  acute 
ulcer  in  admittedly  alcoholics,  and  in  neither  was  there  cirrhosis 
of  the  liver. 

Leudet  [23]  in  26  cases  of  drunkards  found  8  cases  of  ulcer 
open  or  cicatrized.  He  also  quotes  cases  of  hsematemesis 
following  the  drinking  of  large  quantities  of  alcohol,  and 
estimates  that  one-third  of  the  ulcers  found  by  him  occurred 
in  persons  who  were  addicted  to  alcohol.  G.  de  la  Tourette 
[24]  found  a  history  of  alcoholism  in  10  out  of  18  cases  of  gastric 
ulcer. 

Lancereaux  [25]  considers  that  chronic  ulcer  is  the  most 
advanced  stage  of  a  superficial  "  hsemorrhagic  erosion,"  which 
is  often  found  in  alcoholic  gastritis.  It  appears,  therefore, 
possible  that  alcohol  is  able  to  initiate  a  form  of  ulcer  of  the 
stomach. 

Infection. — That  a  local  or  general  infective  disease  running 
either  an  acute  or  chronic  course  is  a  well-established  cause  of 
certain  forms  of  ulcer  of  the  stomach  there  is  no  doubt. 

In  the  early  part  of  the  nineteenth  century  perforation  of  the 
stomach  during  the  course  of  puerperal  infection  had  been 
noted,  and  Jaksch  [26]  in  1844  pointed  out  the  connection 
IK- I  ween  puerperal  infection,  peritonitis,  pleurisy,  tuberculosis, 
ami  ulcer  of  the  stomach. 

Papellier  [27]  in  1854  carefully  studied  the  relation  of  old 
pulmonary  tuberculosis  to  gastric  ulcer,  and  pointed  out  the 
fact  that  the  latter  disease  often  supervened  upon  the  former. 

Many  such  cases  have  been  recorded,  and  in  1888  [28]  Letulle 
prominently  brought  forward  the  view  that  certain  forms  of 
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gastric  ulcer  were  due  to  infection.  He  quotes  many  cases, 
and  describes  other  five,  together  with  the  experimental 
evidence  available  at  that  time.  The  literature  upon  this 
subject  is  too  large  to  permit  of  a  resume  being  given. 

I  shall  merely  state  that  the  following  infective  conditions 
have  been  shown  to  give  rise  to  ulcer  of  the  stomach : 

Septicaemia  and  pyaemia   (including  puerperal  in- 
fection). 
Endocarditis. 
Enteric  fever. 
Cholera. 
Dysentery. 
Glanders. 
Erysipelas. 

Smallpox  (suppurative  stage). 
Scarlet  fever  (septic  form). 
Diphtheria. 
Measles. 

Lobar  pneumonia. 
Various  local  infections — • 
Cervical  abscess. 
Cellulitis  of  skin  and  subcutaneous  tissues,  with 

or  without  gangrene. 
Bed-sores. 
Chronic  pemphigus. 
Ulceration  of  skin. 
Gangrenous  angina. 
Otitis  media. 

Chronic  abscess  of  maxillary  antrum. 
Peritonitis. 
Abscess  of  ovary. 
Suppurative  salpingitis. 
Cancer  of  uterus. 
Suppuration  of  urinary  passages. 
Strangulated  hernia. 
Appendicitis. 
Suppuration  of  gall-bladder  and  liver  (secondary 

to  gall-stones  or  not). 
Bronchiectasis. 
Chronic  pulmonary  tuberculosis  (especially  with 

cavities  which  are  secondarily  infected). 
Abscess  of  lung. 

All  these  infective  diseases  may  give  rise  to  acute  ulcer,  which 
may  heal  up,  or,  as  has  been  shown  in  many  of  them,  develop 
chronic  characters.  The  organism  responsible  for  the  produc- 
tion of  the  ulcer  may  be  the  specific  organism  of  the  infection 
or  an  organism  secondarily  introduced. 
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Whether  pyorrhoea  alveolaris  and  infective  conditions  of  tho 
throat  and  upper  air-passages  play  any  part  in  the  genesis  of 
ulcer  of  the  stomach  is  not  certain.  That  ulcer  of  the  stomach 
may  have  such  an  origin  in  certain  cases  is  rendered  probable 
by  the  fact  that  a  blood  infection  with  inflammation  of  the 
joints  may  occur  in  pyorrhoea,  which  is  a  widely  distributed 
disease.  That  the  organisms  which  are  swallowed  in  cases  of 
pyorrhoea  are  able  to  directly  attack  the  gastric  mucous  mem- 
brane, when  the  secretion  of  HCl  is  diminished,  requires  proof. 
Hunter  [29]  and,  later,  Dawson  [30]  have  found  large  numbers 
of  organisms  in  the  stomach,  and  they  maintain  that  an  infec- 
tive gastritis  is  thereby  set  up. 

That  perforative  appendicitis  could  give  rise  to  ulcer  of  the 
stomach  has  been  known  for  almost  forty  years,  but  it  has  only 
been  recently  recognized  that  chronic  appendicitis,  which  is 
often  present  when  unsuspected,  may  also  be  responsible  for 
the  same  result.  The  hsematemesis  occasionally  seen  in  tbis 
disease  is  thus  accounted  for. 

I  can  find  very  little  evidence  that  syphilis  plays  any  part 
ftfi  .in  etiological  factor  in  this  disease.  Engel  [31]  stated  that 

10  per  cent,  of  gastric  ulcers  were  syphilitic,  and  Lang  [32] 
gives  the  high  percentage  of  20.     These  numbers  lose  much  of 
their  value  in  that  they  deal  with  clinical  gastric  ulcer,  and  in 
that  syphilis  is  a  particularly  common  disease  in  the  class  of 
subjects  from  which  such  statistics  are  obtained. 

One  must  carefully  distinguish  between  an  ulcerating  gumma 
of  the  stomach  and  a  simple  ulcer.  There  is  no  doubt  that 
ulcerating  gummata  are  to  be  found  in  the  stomach,  but  that 
syphilis  plays  any  important  part  in  the  production  of  simple 
ulcer  is,  I  think,  open  to  great  doubt. 

Syphilis  may  indirectly  give  rise  to  acute  ulcer  of  the  stomach. 
I  have  recently  seen  a  case  of  syphilitic  ulceration  of  the  legs 
in  which  the  patient  died  from  a  sudden  attack  of  haema- 
temesis  and  in  whose  stomach  a  small  acute  ulcer  was  found, 
which  had  opened  an  artery.  The  syphilitic  ulcers  had  become 
secondarily  infected,  and  the  gastric  ulcer  was  therefore  of 
bacterial  origin  and  of  the  same  type  as  has  been  described 
above. 

It  has  been  stated  that  a  syphilitic  endarteritis  of  the  gastric 
vessels  may,  by  causing  a  local  ischaemia,  render  the  gastric 
mucous  membrane  susceptible  to  the  action  of  the  gastric  juice. 

1 1  cannot  be  denied  that  this  may  be  a  very  rare  cause  of  simple 
gastric  ulcer,  especially  in  view  of  Luxemburg's  [33]  published 
case.     Patients  in  whom  the  symptoms  of  chronic  ulcer  of  the 
stomach,  which  have  resisted  all  other  methods  of  treatment, 
have  been  relieved  by  antisyphilitic  treatment  have  been  quoted 
as  affording  evidence  of  the  syphilitic  origin  of  simple  ulcer. 
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The  evidence  derived  from  such  a  source  as  this  is  calculated 
to  be  extremely  misleading  for  obvious  reasons. 

Another  infective  disease  which  was  supposed  by  Rokitaii- 
sky  [12]  to  have  some  connection  with  gastric  ulcer  is  malaria. 

Burns. — Dupuytren  [34]  in  1839  was  the  first  observer  to 
record  the  occurrence  of  gastric  ulcer  in  association  \\ith  cuta- 
neous burns.  In  his  case,  which  died  thirty-six  hours  after  the 
burn  had  occurred,  the  pyloric  region  of  the  stomach  presented 
a  number  of  small  ulcers. 

The  first  observations  of  perforation  of  the  stomach  and 
duodenum  as  the  result  of  cutaneous  burns  were  recorded  by 
Long  [35]  in  1840.  Curling  [36],  Erichsen  [37],  Jaksch  [26], 
and  many  subsequent  writers,  have  reviewed  the  subject,  and 
added  cases  observed  by  themselves.  Hutton  [38],  for  ex- 
ample, published  in  1848  a  case  of  haemorrhage  from  an  ulcer 
resulting  from  a  scald.  It  is  therefore  now  well  established 
that  cutaneous  burns  are  an  important,  though  rare,  cause  of 
acute  ulcer  of  the  stomach  and  duodenum.  They  are  more 
commonly  found  in  the  duodenum  than  in  the  stomach. 
Cutaneous  burns  are  a  rarer  cause  of  chronic  ulcer  than  of  the 
acute  variety,  because  the  latter  usually  heal  if  the  patient 
recovers.  Unhealed  ulcers  have,  however,  been  found  several 
weeks  after  the  burns  which  caused  them  have  healed.  The 
frequency  of  acute  ulcer  following  burns  is  not  definitely 
known;  it  is  probably  about  1  in  25,  or  1  in  30  of  all  burns. 
Those  ulcers  which  occur  quite  soon  after  the  accident  has 
happened — i.e.,  within  a  few  hours — are  probably  due  to  the 
absorption  of  some  poison  of  unknown  nature,  or  to  its  manu- 
facture in  the  body.  When  the  ulcer  occurs  at  a  later  stage 
of  the  disease,  after  the  lesion  has  become  infected  with 
bacteria,  the  origin  of  the  ulcer  is  identical  with  that  which 
occurs  in  other  bacterial  infections  of  the  body. 

Purpuric  Conditions. — In  various  forms  of  purpum,  and  in 
the  disease  known  as  melcena  neonatorum,  acute  ulcer  of  the 
stomach  sometimes  occurs,  but  there  is  no  evidence  to  show 
that  chronic  ulcer  ever  arises  in  this  way. 

Lead. — There  is  no  doubt  that  ulcer  of  the  stomach  may  be 
seen  occasionally  in  the  subjects  of  lead-poisoning,  but  not  of 
sufficient  frequency  to  warrant  the  assumption  of  any  connec- 
tion between  the  two,  as  some  observers  have  supposed. 

Chlorosis. — For  many  years  it  has  been  assumed  that  ulcer 
of  the  stomach  is  particularly  liable  to  attack  the  subjects  of 
chlorosis. 

Crisp  [39]  in  1843  made  fifty-one  observations  on  gastric 
ulcer,  and  noted  that  thirty- one  cases  occurred  in  young 
women  between  the  ages  of  fifteen  and  twenty-five  years.  He 
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concluded  that  chlorosis  and  the  menstrual  affections  of 
puberty  were,  at  all  events,  predisposing  causes  of  gastric  ulcer. 

Many  observations  have  more  recently  been  recorded,  some 
writers  basing  their  opinion  upon  a  history  of  pallor  and 
breathlessness,  and  others  upon  the  presence  of  anaemia  when 
symptoms  of  ulcer  are  present.  We  have  seen  that  the  form 
of  ulcer  which  is  most  common  at  the  time  of  female  life  when 
chlorosis  occurs  is  an  acute  one.  If  any  relation,  therefore, 
exists,  it  must  be  between  some  form  of  acute  ulcer  and 
chlorosis.  Fenwick  [2]  states  that  in  72  per  cent,  of  his  cases 
of  clinical  acute  ulcer  there  was  a  history  of  anaemia  before  the 
ulcer  developed.  He  also  considers  that  acute  ulcer  is  at  least 
twice  as  common  in  anaemic  young  women  as  in  young  women 
who  are  not  anaemic.  The  diagnosis  of  acute  ulcer  is  too 
difficult  to  render  statistics  of  this  nature  reliable.  The  mere 
presence  of  pain  and  vomiting  does  not  necessarily  indicate 
ulcer,  and  if  the  patient  has  vomited  blood,  anaemia  is  neces- 
sarily present.  A  history  of  anaemia  occurring  some  time 
previously  does  not  l^elp  much,  because  acute  ulcer  is  rapidly 
developed,  and  in  such  cases  the  development  of  the  ulcer  does 
not  correspond  with  the  presence  of  the  chlorosis.  Young 
women  may  also  be  anaemic  without  necessarily  having  chloro- 
sis. The  undoubted  cases  of  acute  ulcer  which  I  have  ob- 
served, do  not  show  any  such  definite  relationship  with  chloro- 
sis. There  is  no  doubt  whatever  that  gastric  ulcer  of  various 
types  may  occur  in  the  subjects  of  chlorosis,  but  there  is  no 
reliable  evidence  to  show  that  the  latter  disease  is  etiologically 
related  to  the  former.  Neither  is  there  any  evidence  to  show 
that  an  acute  ulcer  spreads  more  readily  in  anaemic  patients. 

In  spite  of  the  large  amount  of  anaemia  in  the  tropics,  ulcer 
of  the  stomach  is  very  rarely  seen  amongst  the  natives  of  India, 
as  shown  above  by  the  observations  of  Rogers.  The  influence  of 
anaemia  in  preventing  an  ulcer  healing,  if  it  exists  at  all,  is  not 
very  powerful.  Anaemia  secondary  to  both  acute  and  chronic 
ulcer  is  of  course  common. 

Amenorrhoea  was  formerly  thought  to  be  an  important 
etiological  factor,  and  Crisp  [39]  went  so  far  as  to  describe 
"  menstrual  ulcer."  Wilson  Fox  [19]  thought  that  the  con- 
nection between  the  two  conditions  was  something  more  than 
accidental,  and  that  haemorrhage  from  the  stomach,  which  was 
preceded  by  congestion,  occasionally  replaced  that  from  the 
uterus;  so  that  in  amenorrhoea  there  was  congestion  of  the 
stomach  which  led  to  extravasations  of  blood  and  subsequent 
ulceration.  Brinton  [1]  considered  that  there  was  only  one 
group  of  gastric  ulcers  with  which  amenorrhcea  seemed  to  have 
any  intimate  relation — namely,  the  perforating  ulcer  of  the 
young  female.  He  further  thought  that  the  amenorrhoea 
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resulted  from  the  ulcer,  and  not  the  ulcer  from  the  amenorrhcea. 
Many  opinions  have  been  expressed,  and  probably  Brinton's 
is  the  correct  one. 

Amenorrhcea  is  sometimes  present  in  cases  of  gastric  ulcer, 
and  when  this  is  the  case,  the  amenorrhoea  is  probably  the 
result  of  the  anaemia  and  cachexia,  which  are  secondary  effects 
of  the  ulcer,  or  it  has  an  independent  existence. 

Disease  of  the  Kidneys. — It  occasionally  happens  that 
patients  with  either  acute  or  chronic  gastric  ulcer  are  the 
subjects  of  some  form  of  renal  lesion,  particularly  the  granular 
contracted  kidney  and  arterio-sclerosis.  In  1854  H.  Jones  [40] 
observed  that  three  out  of  seven  autopsies  upon  patients  with 
gastric  ulcer  revealed  the  presence  of  small  granular  kidneys. 
Many  cases  have  been  since  recorded,  but  the  observers  have 
failed  to  prove  that  the  thickening  of  the  gastric  vessels  was  in 
any  way  concerned  in  the  production  of  the  ulcers.  If  any 
relation  between  the  two  diseases  exists,  it  is  probable  that 
some  of  the  ulcers  are  due  to  a  terminal  infection  of  the  body 
with  bacteria,  as  acute  inflammatory  lesions  are  very  often 
associated  as  complications  of  the  kidney  lesion.  Whether  the 
toxic  condition  of  the  body  which  obtains  in  renal  lesions  can 
be  made  responsible  for  the  presence  of  the  ulcers  we  can  at 
present  only  conjecture.  It  is  possible  that  occasionally  the 
cause  may  be  a  concomitant  gastritis. 

Diseases  o£  the  Liver,  with  or  without  jaundice,  may  be  asso- 
ciated with  ulcer  of  the  stomach.  Budd  [41]  in  1855  was  an 
early  observer  who  described  a  case  of  hepatic  cirrhosis  in 
association  with  gastric  ulcer. 

In  cirrhosis  of  the  liver  acute  ulcer  not  uncommonly  forms 
over  a  distended  vessel.  In  other  cases  the  ulcers  may  arise 
from  a  secondary  bacterial  infection,  especially  when  the 
common  bile-duct  is  obstructed.  We  know  nothing  of  auto- 
metabolic  poisons  which  might  be  responsible  for  the  ulcers  in 
diseases  of  the  liver,  but  there  is  no  doubt  that  the  haemorrhages 
into  the  gastric  mucous  membrane  in  the  condition  of  jaundice 
may  develop  into  acute  ulcers. 

Heart  Disease. — The  ulcers  seen  occasionally  in  chronic 
diseases  of  the  heart  may  possibly  be  the  result  of  haemorrhages 
into  the  gastric  mucous  membrane,  resulting  from  passive 
congestion,  but  undoubtedly  a  large  number  are  due  to  a 
secondary  bacterial  infection  with  or  without  acute  endocarditis. 
I  have  recently  seen  a  case  in  which  such  ulcers  evidently 
originated  in  a  bacterial  necrosis  of  the  mucous  membrane. 

The  ulcers  which  have  been  described  as  accompanying 
amyloid  disease  by  Merkel  [42],  Hauser  [43],  and  others,  are 
perhaps  more  likely  to  be  due  to  the  toxaemia  accompanying 
the  disease  than  to  the  degeneration  of  the  vessels  of  the  stomach. 
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That  simple  ulcer  is  found  in  rare  cases  in  association  with 
Diabetes,  Gout,  and  certain  other  diseases,  is  without  signifi- 
cance in  the  etiology  of  gastric  ulcer. 
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PART  III 

PATHOLOGY 


CHAPTER  I. 
PATHOLOGICAL   ANATOMY. 

/.  ACUTE  ULCER. 

1.  NUMBER  AND  POSITION. 

THE  number  of  acute  ulcers  simultaneously  present  in  the 
same  stomach  varies  within  considerable  limits.  The  per- 
centage of  cases  in  which  multiplicity  is  observed  probably 
depends  to  a  great  extent  upon  the  exact  type  of  case  in  which 
the  ulcers  occur.  Of  100  cases  of  acute  ulcer  occurring  in 
various  infective  processes,  the  literature  of  which  I  have 
examined,  in  39  one  ulcer  only  was  present,  and  in  61  the 
ulcers  were  multiple.  The  exact  number  present  was  not 
mentioned  in  36  of  the  cases,  the  statement  being  that  there 
were  several,  or  that  the  ulcers  were  multiple.  Of  the  re- 
maining 25,  there  were  two  ulcers,  in  8  cases,  three  in  6,  four 
in  4,  five  in  4,  six  in  2,  and  eight  in  1  case.  Occasionally 
the  ulcers  are  very  numerous  [1],  There  may  be  twenty  or 
more,  and  the  mucous  membrane  is  sometimes  described  as 
being  riddled  with  ulcers.  Such  cases  are  of  infective  origin. 
In  two  cases  which  recently  died  at  University  College  Hospital 
there  were  431  ulcers,  or  lesions  about  to  become  ulcers,  in 
one,*  and  in  the  otherf  about  250. 

During  the  period  1901-1910  the  post-mortem  records  of 
University  College  Hospital  contain  37  cases  of  acute  gastric 
ulcer.  Of  these  cases,  in  14  the  ulcer  was  single  and  in  23 
multiple,  giving  a  percentage  of  38  in  the  former  and  62  in 
the  latter  case.  This  result  closely  agrees  with  that  already 
mentioned.  According  to  statistics  based  upon  the  records 
of  33  cases  obtained  from  the  London  Hospital  [2],  however, 
the  ulcers  were  multiple  in  54  per  cent.  Acute  ulcers  of  the 
stomach  occur  in  chiefly  three  types  of  cases — (1)  acute 
infective  and  toxic  processes;  (2)  chronic  infective  and  toxic 
processes;  and  (3)  cases  in  which  there  is  no  obvious  infection, 

*  Univ.  Coll.  Hosp.  P.-M.  Register,  1910,  No.  22.  f  Ibid.,  No.  224, 
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the  latter  class  constituting  the  "  simple  acute  gastric  ulcer  " 
commonly  seen  in  medical  practice. 

In  the  first  class  all  the  ulcers  are  in  an  open  condition,  and 
scars  of  acute  ulcers  are  only  rarely  seen  [3],  whilst  in  the 
second  class  it  is  not  uncommon  to  find  partially  healed  ulcers 
and  scars  together  with  recent  ulcers  in  the  same  stomach  [4]. 
In  the  third  class  scars  together  with  open  ulcers  are  found  in 
more  than  half  the  cases  according  to  my  statistics. 

Small  ulcers  and  scars  are  very  difficult  to  detect,  and  are 
often  missed  unless  a  special  method  of  examination,  which  I 
have  described  later,  be  employed.  It  is  absolutely  necessary 
to  use  some  such  method  in  examining  cases  of  acute  ulcer  of 
the  stomach,  because  small  scars  are  so  often  present.  I  have 
examined  13  cases  of  the  37  mentioned  above,  all  of  which 
belong  to  the  class  of  "  simple  acute  gastric  ulcer,"  or  that  in 
which  there  is  no  obvious  infection  present.  Of  these  13  cases, 
counting  both  scars  and  ulcers,  in  5  there  was  a  single  lesion, 
and  in  8  multiple  lesions  were  present,  giving  percentages  of 
38 \  and  61  \  respectively.  Of  the  8  multiple  cases,  in  1  there 
were  two  lesions,  in  2  tnree,  in  3  four,  and  in  2  six  lesions. 

In  6  of  the  13  cases  there  were  ulcers  only,  in  5  of  which  the 
ulcer  was  single,  and  in  one  of  which  multiple  ulcers  were 
present.  In  the  remaining  7  cases  there  were  ulcers  and  scars, 
in  5  of  which  the  ulcer  was  single,  and  in  2  multiple  ulcers  were 
present,  the  scars  being  single  in  3  instances,  and  multiple  scars 
being  present  in  4.  These  numbers  are  small,  but  they  are  the 
only  ones  at  hand  at  present.  The  patients  belonging  to  this 
class  do  not  often  die,  and  the  available  material  is  small. 

Provisionally,  therefore,  we  may  conclude  that  scars  are 
likely  to  be  found  in  combination  with  one  or  more  acute  ulcers 
in  rather  more  than  half  the  cases ;  that  the  multiplicity  in  this 
class  of  case  is  largely  due  to  the  number  of  scars  present;  that 
it  is  more  likely  that  a  single  ulcer  will  be  found  than  multiple 
ulcers,  whether  scars  be  present  or  not,  and  that  probably  the 
ulcer  will  be  single  in  about  77  per  cent,  of  cases;  that  it  is 
rather  more  likely  that  the  scars  present  will  be  multiple  than 
that  a  single  scar  will  be  found.  It  is  difficult  to  be  quite  sure 
of  the  exact  age  of  a  scar  in  many  cases,  even  after  microscopical 
examination,  but,  judging  from  the  histories  of  the  cases  and 
the  fact  that  one  open  ulcer  is  more  often  found  than  several, 
it  is  probable  that  in  most  cases  the  scars  resulted  from  ulcers 
produced  at  antecedent  dates,  although  in  others  some  were 
possibly  contemporaries  of  the  open  ulcers,  and  produced  about 
the  same  time.  In  other  words,  acute  gastric  ulcer  tends  to 
recur  in  the  same  individual,  and  commonly  heals. 

Acute  ulcers  of  the  stomach  heal  very  rapidly,  so  that  if  the 
stomachs  of  the  patients  had  been  opened  during  life  at  the 
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first  onset  of  hgematemesis,  some  of  the  scars  found  after  death 
would  possibly  have  appeared  as  bleeding-points  in  the  mucous 
membrane.  A  large  number  of  open  ulcers  is,  however,  much 
more  likely  to  be  associated  with  an  obvious  infection  of  the 
body. 

The  position  of  acute  ulcer  of  the  stomach  is  not  so  con- 
stantly pyloric  as  in  the  chronic  variety  of  the  disease.  In 
26  of  the  above  37  cases,  the  exact  position  of  the  ulcers  was 
stated.  They  were  described  as  being  present  in  the  cardiac 
or  pyloric  halves  or  in  the  centre  of  the  stomach.  There  were 
sixty  ulcers  and  scars  in  the  26  cases.  Of  these,  thirty  were 
cardiac,  eighteen  pyloric,  and  twelve  central.  Twenty-eight 
occurred  on  the  posterior  wall,  twenty-one  on  the  anterior  wall, 
and  eleven  on  the  small  curvature.  The  regions  affected  in  the 
26  cases  were — cardiac  ten  times,  central  eight  times,  pyloric 
six  times,  cardiac  and  pyloric  twice.  In  none  of  these  cases 
were  there  more  than  six  lesions  present.  When  affecting 
the  anterior  or  posterior  wall  the  ulcers,  whether  at  the  cardiac 
or  pyloric  end,  tended  to  group  themselves  near  the  small 
curvature. 

When  present  in  small  numbers,  therefore,  acute  ulcers  of 
the  stomach  are  usually  found  on  the  anterior  and  posterior 
walls  of  the  stomach  near  the  small  curvature,  and  not  un- 
commonly are  situated  directly  upon  this  curvature.  When 
numerous  ulcers  are  present  they  are  more  evenly  distributed, 
affecting  both  walls  generally,  and  also  the  portions  near  the 
greater  curvature.  In  the  case  with  431  lesions,  the  stomach 
was  uniformly  affected,  except  for  the  region  of  the  small 
curvature  and  that  near  the  pylorus.  In  that  with  250  ulcers, 
the  distribution  was  also  general,  the  portions  of  mucous  mem- 
brane near  the  pylorus  escaping.  It  is  uncommon  for  acute 
ulcers  when  multiple  to  affect  one  wall  alone.  In  one  of  my 
cases  there  were  present  three  ulcers  on  the  anterior  wall  only. 

When  the  ulcers  and  scars  are  few  in  number,  they  tend  to  be 
grouped  together. 

The  following  tables  show  the  positions  of  the  lesions  in  the 
13  cases  which  I  personally  examined. 

There  were  thirty-seven  scars  and  ulcers,  which  were  dis- 
tributed as  follows : 


C  Anterior  wall 

Pyloric  half        . .  \  Posterior  wall 

I  Small  curvature 

n  /  Posterior  wall 

'  \  Small  curvature 

r  Anterior  wall 

Cardiac  half       . .  j  Posterior  wall 

I  Small  curvature 


3  ) 

6  \  10 

1  J 

2  )      o 
1  )      3 

6  } 

11  I  24 

7 


Total  37  scars  and  ulcers. 


Cardiac  half 
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Anterior  wall  .  .  9 
Posterior  wall  ..  19 
Small  curvature  .  .  9 

Total     .  .          .  .   37  scars  and  ulcers. 
The  distribution  in  each  of  the  13  cases  was  as  follows: 

f  Anterior    and    posterior         ] 
Pylorichalf  ..  \        wall  ..  ..13 

I  Posterior  wall  .  .  2    I 

Centre     .  .  .  .       Small  curvature  1          1 

Posterior  wall  .  .  .  .     2   \ 

Anterior    and    posterior 

wall  ..  ..2 

Small  curvature  .  .      1 

Anterior  and  posterior 
wall  and  small  curva- 
ture .  .  .  .  2 

^  M     2 

(       curvature    ..  ..      1    ) 

Total          .  .  .  .  13  cases. 

''  ^  " 
The  ulcers  and  scars,  therefore,  especially  affected  the  pos- 

terior wall  in  the  vicinity  of  the  smaller  curvature,  and  more 
often  to  the  cardiac  side  of  the  midline  than  to  the  pyloric  side. 
Less  commonly  did  they  affect  the  anterior  wall  and  the  small 
curvature  itself.  When  the  anterior  wall  was  affected,  the 
posterior  wall  was  usually  also  affected.  The  small  curvature 
was  more  often  affected  alone  than  the  anterior  wall. 

Since  the  ulcers  often  occur  on  both  anterior  and  posterior 
wall,  it  is  not  surprising  that  occasionally  an  ulcer  on  the 
posterior  wall  may  exactly  correspond  in  position  with  a 
similar  ulcer  on  the  anterior  wall.  These  may  be  the  only  two 
ulcers  present,  but  more  often  there  are  others  in  the  vicinity 
of  one  or  other  ulcer.  The  ulcers  may  be  in  the  same  stage,  or 
one  may  have  healed,  and  only  a  scar  be  visible.  Sometimes 
it  is  the  posterior,  and  sometimes  the  anterior  one  which  is  the 
most  advanced  in  healing.  If  one  has  perforated,  it  is  more 
often  the  anterior  ulcer.  This  correspondence  is  a  mere  co- 
incidence, and  quite  as  often  ulcers  are  found  which  do  not 
exactly  correspond  with  each  other. 

That  this  large  incidence  in  the  cardiac  half  of  the  stomach  is 
due  to  the  great  number  of  scars  found  in  this  locality  is  seen 
from  the  following  tables: 

In  the  6  cases  having  ulcers  only,  the  distribution  of  the  eight 
ulcers  was  as  follows  : 

Pyloric  half        .  .  .  .  .  .      3 

Centre  .  .  .  .  1 

Cardiac  half      .  .  .  .  .  .      \_ 

Total  8 
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In  the  7  cases  having  ulcers  and  scars,  the  distribution  of  the 
nine  ulcers  and  twenty  scars  was  as  follows : 

Ulcers.  Scars. 

Pyloric  half   . .          . .      4  Pyloric  half   . .          . .      3 

Cardiac  half  . .          . .     J5  Centre  . .          . .     2 

^  Cardiac  half  . .          . .    15 

20 

In  the  13  cases  ulcers  were  found  on  the  anterior  wall  five 
times,  on  the  posterior  wall  eight  times,  on  the  small  curvature 
four  times;  and  scars  were  found  on  the  anterior  wall  four 
times,  on  the  posterior  wall  eleven  times,  on  the  small  curva- 
ture five  times. 

We  have  already  seen  that  it  is  more  common  to  find  a  single 
ulcer  than  multiple  ulcers  in  the  same  stomach,  whereas 
multiple  scars  are  more  frequent  than  single  ones.  So  that  it 
it  is  evident  that  acute  ulcer  tends  to  recur  in  the  same  indi- 
vidual. 

The  incidence  of  acute  ulcer  is  only  very  slightly  greater  in 
the  cardiac  than  in  the  pyloric  portion  of  the  stomach,  so  that 
the  incidence  of  the  scars,  which  represent  recurring  ulcers, 
should  be  only  very  slightly  greater  in  the  former  than  in  the 
latter  situation.  The  incidence,  however,  of  the  scars  in  these 
13  cases  is  five  times  greater  in  the  cardiac  than  in  the  pyloric 
region,  so  that  it  seems  as  if  the  ulcers  healed  more  rapidly  in 
the  cardiac  region.  This  deduction  seems  hardly  justifiable, 
however,  in  view  of  the  probability  that  the  origin  of  simple 
acute  ulcer  is  not  in  all  cases  the  same. 

From  an  examination  of  the  post-mortem  records  of  39 
cases,  Fenwick  [2]  concludes  that  acute  ulcer  "  develops  with 
almost  equal  frequency  at  any  spot  between  the  cardia  and  the 
pylorus  along  the  upper  margin  of  the  stomach,  and  more  fre- 
quently on  the  posterior  than  on  the  anterior  surface." 

In  most  textbooks  the  situation  of  acute  ulcer  is  not  dealt 
with,  but  occasionally  the  statement  is  made  that  it  occurs 
more  often  in  the  pyloric  than  in  the  cardiac  region.  I  am 
not  aware  of  any  figures  supporting  this  statement,  but,  as  our 
knowledge  of  the  subject  advances  and  we  are  able  to  definitely 
distinguish  between  all  the  different  forms  of  acute  ulcer,  it 
may  be  found  that  some  particular  variety  is  more  commonly 
present  in  the  pyloric  than  in  the  cardiac  region. 

2.  CHARACTERS. 

The  shape  of  an  acute  ulcer  of  the  stomach  depends  upon  the 
condition  of  that  organ  at  the  time  of  examination.  If  the 
stomach  be  removed  from  the  body  soon  after  death,  or  if  its 
inner  surface  be  examined  at  an  operation  during  life,  the  ulcer 
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FIG.  i.      PHOTOGRAPH    OK    AN    ACUTE    ULCER    OF    THE 

STOMACH    FROM    A    CASE    OF    CHRONIC    PULMONARY   TUBER- 
CULOSIS. 
(About  natural  size.)     (U.C.H.  Museum  running  catalogue,  No.  11284.) 


FIG.  2.     PHOTOGRAPH  OF  THREE  ACUTE  ULCERS 
OF  THE  STOMACH  FROM  A  CASE  OF  CHRONIC  PUL- 
MONARY TUBERCULOSIS. 

The  ulcers  are  situated  in  line  and  have  been  formed  by  necrosis 

of  the  mucous  membrane.     A  black  slough  is  still  attached  to 

the  base  of  each  of  the  two  lower  ulcers.    ( About  natural  size. ) 

(U.C.H.  P.M.  Register  1908,  No.  191.) 
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when  small  commonly  has  the  appearance  of  a  short  red  fissure, 
or  even  of  a  branching  fissure  [5] ;  but,  as  I  have  myself  ob- 
served at  an  operation,  the  ulcer,  although  quite  small,  may 
be  readily  recognized  sometimes  by  its  round  shape,  and  a 
bleeding  artery  may  be  seen  projecting  from  its  base. 

When  the  stomach  is  stretched  out  so  as  to  obliterate  the 
rugae,  the  ulcer  assumes  an  oval  or  rounded  form,  although  it 
may  be  irregular  in  contour,  the  shape  depending  largely  upon 
the  exact  mode  of  origin  of  the  ulcer,  which,  as  will  be  seen 
later,  varies  in  different  cases.  Occasionally  two  ulcers  may 
be  conjoined,  the  outline  then  being  irregular.  An  ulcer  may 
even,  in  the  stretched  condition  of  the  stomach,  assume  the 
form  of  a  long,  narrow  fissure;  such  ulcers  have  originated  in 
long,  narrow  haemorrhages  into  the  mucous  membrane,*  and 
often  follow  the  rugae,  being  situated  either  on  their  summits 
or  in  the  clefts  between  the  rugae  and  the  surrounding  mucous 
membrane.  These  cleft-like  ulcers  are  especially  seen  in  the 
infective  cases  and  burns  [G],  but  they  also  constitute  a  variety 
of  simple  acute  ulcer,  as  shown  by  a  case  of  Duckworth  and 
Butlin  [7]. 

They  are  undoubtedly  identical  with  Rokitansky's  "  narrow, 
elongated  streaks."  Larger  ulcers  are  readily  recognized  as 
such  in  the  unstretched  stomach,  because  their  edges  are  not 
brought  into  apposition  as  in  the  case  of  smaller  ulcers. 

The  size  of  an  acute  ulcer  varies  considerably,  the  smallest 
having  the  appearance  of  a  small  pit  in  the  mucous  membrane 
no  larger  than  a  pin's  head,  the  larger  varying  in  size  from  this 
up  to  an  inch  or  even  more  in  diameter.  Most  of  the  ulcers 
of  the  latter  dimensions  with  which  I  have  met  have  been 
acute  ulcers  extending,  and  will  be  described  later. 

Multiple  ulcers  are  commonly  small.  The  loss  of  substance 
may  be  confined  to  the  mucous  membrane  only,  or  the 
ulcer  may  have  partially  or  completely  penetrated  the  mus- 
cular coat  of  the  stomach  and  exposed  the  peritoneum.  In 
any  case  the  ulcer  commonly  looks  quite  shallow,  and 
especially  so  if  it  is  of  an  extensive  area.  This  appearance  is 
due  to  the  thinness  of  the  wall  of  the  stomach,  which,  when 
moderately  stretched,  is  not  more  than  about  4  millimetres  in 
cross-section,  the  mucous  membrane  being  about  1  millimetre, 
and  this  circumstance  often  leads  the  observer  to  speak  of  an 
acute  ulcer  as  merely  an  abrasion  or  erosion  of  the  mucous 
membrane.  Small  ulcers  of  the  stomach  are  not  uncommonly 
overlooked  at  an  autopsy,  the  source  of  the  fatal  haemorrhage 
remaining  undiscovered,  for  this  event  may  occur  from  an 
ulcer  no  larger  in  size  than  a  pin's  head. 

The  general  appearance  of  an  acute  ulcer  in  the  stretched 

*  Univ.  Coll.  Hosp.  P.-M.  Register,  1910,  No.  217. 
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stomach  is  in  most  cases  that  of  a  sharply  punched-out  excava- 
tion in  the  wall  of  the  stomach,  the  raw  surface  being  of  a  deep 
red  colour.  The  mucous  membrane  immediately  around  the 
ulcer  may  show  no  change,  but  in  some  cases  it  appears  con- 
gested and  dotted  over  with  a  few  scattered  hsemorrhagic 
points,  and  in  others  swollen  from  inflammatory  O3dema.  It 
is  not  uncommon  for  the  omentum,  when  the  ulcer  is  situated 
in  its  neighbourhood,  to  be  also  cedematous,  as  the  result  of 
inflammation  by  extension. 

The  edge  of  the  mucous  membrane  is  sharply  cut,  and  occa- 
sionally may  be  slightly  inverted,  owing  to  retraction  of  the 
muscularis  mucosae,  but  this  inversion  is  not  particularly 
marked  unless  the  muscular  coat  of  the  stomach  is  perforated, 
when  the  edge  may  be  considerably  folded  in.  The  glands 
forming  the  edge  of  the  mucous  membrane  are  very  commonly 
flattened  down  by  mechanical  pressure  so  as  to  lie  almost 
parallel  to  the  surface  and  overhang  the  base  of  the  ulcer. 
This  gives  rise  to  an  appearance  which  may  be  mistaken  for 
inversion  of  the  mucous  membrane. 

The  base  of  the  ulcer  may  be  formed  of  the  muscular  coat 
or  of  the  peritoneum. 

If  the  ulcer  be  seen  at  a  rather  earlier  stage  before  the  sides 
and  base  have  been  cleanly  digested  by  the  gastric  juice,  un- 
separated  sloughs  may  be  still  attached  to  them.  These 
sloughs  are  frequently  black  owing  to  the  action  of  the  hydro- 
chloric acid  upon  the  haemoglobin  of  the  blood  contained  in 
the  tissue,  the  haemoglobin  being  converted  into  acid  haematin. 
In  other  cases  the  sloughs  are  of  greyish  or  yellowish  colour. 

Thus  the  edges  and  base  of  the  ulcer  may  present  a  ragged 
appearance,  and  be  of  a  dark  red,  a  black,  or  a  yellow  colour. 

If  necrosis  of  the  peritoneum  has  taken  place,  perforation 
may  occur,  the  aperture  in  the  peritoneum  being  ragged  in 
outline  and  smaller  than  the  ulcer ;  but  sometimes  the  ulcer 
looks  as  if  cleanly  punched  out  through  the  stomach  wall,  and 
the  edges  of  the  mucous  membrane  may  even  be  protruded 
through  the  aperture  in  the  peritoneum  owing  to  retraction 
of  the  muscular  coat  of  the  stomach.  The  necrosed  peri- 
toneum, on  the  other  hand,  may  not  have  given  way,  but  a 
local  peritonitis  may  have  been  excited,  which  fixes  the  stomach 
to  a  neighbouring  organ.  This  latter  forms  the  base  of  the  ulcer 
if  the  necrosed  peritoneum  has  been  removed  by  the  gastric 
juice,  or  a  local  abscess  may  result.  The  necrosed  peritoneum 
is  often  ruptured  in  removal  from  the  body,  the  case  being 
thought  to  be  one  of  perforated  ulcer  when  it  has  merely  been 
one  of  local  peritonitis,  the  recent  lymph  having  been  torn 
through.  Quite  a  small  ulcer  may  perforate,  and,  on  the  other 
hand,  if  the  destruction  of  the  mucous  membrane  has  been 


PLATE  II 


P^IG.    i.       PHOTOGRAPH    OF    AN    OVAL-SHAPED 

ACUTE    ULCER    OF   THE  STOMACH    FROM    CASE    6, 

PAGE    178. 

The  mouth  of  an  artery  closed  by  blood-clot  is  seen  pro- 
jecting from  the  centre  of  the  base.     (About  natural  size.) 


FlG.     2.         MlCROPHOTOGRAPH     OF     A     SECTION      THROUGH     THE 

CENTRE   OF   THE    ULCER   SHOWN    IN    THE   ABOVE    FIGURE. 

In  the  centre  of  the  ulcer  is  seen  the  thrombus  occluding  the  mouth  of  a  dilated 

artery  of  the  submucous  tissue. 
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extensive,  the  muscular  coat  may  be  exposed  over  a  large  area 
and  the  ulcer  look  quite  shallow.  During  the  process  of 
ulceration  a  bloodvessel  may  be  opened  in  the  submucous  coat 
or  in  the  deeper  layers,  and  its  open  mouth  be  seen  projecting 
from  the  base  of  the  ulcer.  It  may  be  a  vein  or  an  artery,  and 
give  rise  to  bleeding,  but  profuse  bleeding  almost  always  comes 
from  an  artery.  Occasionally,  however,  a  small  ulcer  may  form 
in  the  mucous  membrane  covering  a  varicose  vein,  which,  on 
being  opened,  causes  fatal  haemorrhage.  Such  varicose  veins 
are  situated  in  the  fundus  or  near  the  cardiac  orifice  and 
lower  end  of  the  oesophagus,  and  usually  result  from  portal 
obstruction,  but  they  are  also  seen  in  splenic  enlargement, 
owing  to  the  intimate  connection  between  the  veins  of  the  two 
organs. 

The  size  of  the  ulcer  bears  no  relation  to  the  tendency  to 
haemorrhage,  for  a  small  ulcer  the  size  and  shape  of  a  barley- 
corn or  even  a  pin's  head,  and  only  extending  through  the 
submucous  layer,  may  open  an  artery  and  give  rise  to  fatal 
haemorrhage.  Murchison  [8]  was  the  first  to  definitely  describe 
a  fatal  case  of  haemorrnage  from  such  a  small  ulcer,  although 
both  Brinton  [9]  and  Habershoii  [10]  had  previously  stated  that 
such  an  event  might  occur.  Further  early  cases  were  described 
by  Chiari  and  other  observers  [11]. 

The  opened  artery  often  tends  to  protrude  into  the  cavity  of 
the  stomach.  The  aperture  is  in  the  side  of  the  vessel,  the 
edges  are  everted,  and  it  is  found  to  be  closed  by  a  clot  of  blood 
which  projects  into  the  cavity  of  the  stomach.  If  the  small 
veins  or  capillaries  have  been  bleeding,  a  few  small  blood-clots 
may  adhere  to  the  edges  and  base  of  the  ulcer. 

The  artery  which  is  opened  by  an  acute  ulcer  is  not  a  main 
trunk,  but  a  small  branch  in  the  submucous  or  muscular  coats 
or  a  larger  subperitoneal  branch.  Since  the  various  arteries 
supplying  the  stomach  anastomose  freely  by  their  smaller 
branches,  it  is  not  a  matter  of  much  importance  from  which 
main  trunk  the  branch  springs.  It  is  interesting  to  note, 
however,  that  in  seven  out  of  nine  cases  of  haemorrhage  from 
simple  acute  ulcers,  which  I  have  examined,  the  opened  artery 
was  a  branch  of  the  coronary.  In  the  remaining  two  it  was 
doubtful  whether  the  branch  sprang  from  the  coronary  or  the 
splenic.  The  branches  of  the  coronary  are  probably  not  so 
frequently  affected  in  acute  infective  ulcers,  as  the  latter  are 
often  situated  near  the  greater  curvature  of  the  stomach. 

The  microscopical  examination  of  an  acute  ulcer  shows  the 
exact  depth  to  which  the  lesion  has  penetrated,  and  any  shreds 
of  necrotic  tissue  infiltrated  with  altered  blood-pigment  or 
blood-clots  which  may  be  adherent  to  the  edges  or  base.  The 
interglandular  tissue  at  the  edge  of  the  ulcer  is  infiltrated  with 
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cells,  and  this  infiltration  very  frequently  extends  for  some 
distance  out  into  the  mucous  membrane,  but  an  extensive 
gastritis  is  not  always  the  rule.  The  lymphoid  collections  of 
cells  at  the  bases  of  the  glands  in  the  vicinity  often  appear 
to  be  increased  in  extent,  and  sometimes  may  almost  reach  to 
the  cavity  of  the  stomach.  The  capillaries  of  the  mucous 
membrane  are  commonly  engorged  with  blood,  which  may  here 
and  there  form  small  extravasations.  The  glands  immediately 
adjoining  the  ulcer  tend  to  become  flattened  down,  and  may 
lie  almost  parallel  with  the  surface  of,  and  overlapping,  the  base 
of  the  ulcer.  If  the  muscular  coat  has  retracted,  the  mucous 
membrane  is  inverted  more  or  less,  so  that  the  mouths  of  the 
glands  may  almost  touch  the  base  of  the  ulcer.  The  various 
coats  of  the  stomach  adjoining  the  ulcer  are  infiltrated  with 
cells.  Vascular  dilatation  also  occurs  in  the  neighbourhood, 
and  occasionally  thrombosis  of  the  smaller  vessels.  The  cellular 
elements  in  the  immediate  vicinity  of  the  ulcer  show  degenera- 
tive changes,  which  may  also  affect  the  walls  of  the  vessels. 

The  submucous  tissue  does  not  show  much  thickening,  but 
the  connective  tissue  spaces  may  be  opened  out  by  oedema, 
and  here  and  there  small  haemorrhages  may  occur.  In  all 
acute  ulcers,  therefore,  there  is  evidence  of  inflammatory 
reaction,  varying  in  degree  in  different  cases.  It  is  true  that 
in  some  cases  this  reaction  is  very  slight,  but  still  it  is  always 
present. 

In  some  ulcers,  when  severe  haemorrhage  has  occurred,  a 
ruptured  artery,  usually  of  the  submucous  coat,  may  be  seen 
lying  in  the  base  of  the  ulcer  embedded  in  a  mass  of  small  cells. 
The  artery  is  often  widely  dilated  at  the  spot,  as  if  the  softening 
of  its  coat  antecedent  to  rupture  had  caused  ane.irysmal 
dilatation.  The  widely  dilated  edges  of  the  artery  protrude 
from  the  ulcer,  and  may  reach  to  the  level  of  the  mucous  mem- 
brane. The  free  ends  of  the  arterial  wall  are  necrotic,  and  in 
the  remainder  of  the  wall  a  proliferation  of  the  cells  forming 
the  inner  coat  may  be  visible.  The  mouth  of  the  vessel  is 
frequently  blocked  by  a  clot  of  blood,  which  projects  to  the 
level  of  the  mucous  membrane,  and  may  be  infiltrated  with 
cells  and  blend  with  the  general  surface  of  the  ulcer.  By  appro- 
priate methods  of  staining,  in  some  cases  bacteria  may  be  found 
in  the  small  vessels  and  capillaries,  but  the  presence  of  micro- 
organisms is  by  no  means  the  rule.  The  presence  of  micro- 
organisms in  the  vessels  must  be  carefully  distinguished  from 
their  presence  in  the  base  and  edges  of  the  ulcer,  because  the 
latter  is  due  to  a  secondary  invasion  of  the  dead  tissue  by  the 
bacteria. 


PLATE  III 
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FIG.  i.     PHOTOGRAPH  OF  A  TINY  ACUTE  ULCER  OF 

THE    STOMACH   OPENING     INTO   A    DILATED   ARTERY. 
From  the  Case  of  W.  M.,  page  158.     (Slightly  magnified.) 
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FIG.  2.     PHOTOGRAPH  OF  A  PORTION  OF  THE  STOMACH 
FROM  A  CASE  OF  MITRAL  DISEASE,  SHOWING  MULTIPLE 

ACUTE  ULCERS. 

The  initial  lesion  giving  rise  to  each  ulcer  was  found  to  be  a  patch  of 

necrosis   of    the    mucous  membrane.     (About   natural  size.)    (U.C.H. 

P.M.  Register  1910,  No.  224.) 


PLATE  IV 


FIG.  i.     PHOTOGRAPH  OK  TWO  STELLATE  SCARS  (IN  THE  CENTRE), 

A    ROUND    SCAR     (ON    THE    RIGHT),    AND    AN    ACUTE    ULCER    ALMOST 
HEALED,     FROM    THE     BASE    OF    WHICH    THE    OPEN      MOUTH    OF    AN 

ARTERY    IS    PROJECTING    (ON    THE    LEFT   AND    ABOVE). 
The  scars  are  those  of  acute  gastric  ulcers.     From  Case  5,  page  178. 
(About  natural  size.) 


FIG.  2.     PHOTOGRAPH  OF  A  HEALING  ACUTE  ULCER  OF  THE  STOMACH 

SITUATED    QUITE    NEAR   THE    CARDIAC   ORIFICE. 

The  mouth  of  an  artery  closed  by  blood  clot  is  projecting  from  the  base      Three  stellate  scars 

of  former   acute  ulcers  extend  transversely  from  this  ulcer  in  a  line.     From  Case  7,  page  179- 

(Size  slightly  diminished.) 
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3.  SCABS. 

If  the  ulcer  has  commenced  to  heal  the  edges  become  drawn 
nearer  together,  so  that  it  becomes  smaller,  and  the  base  clean, 
smooth,  and  shallower.  The  mucous  membrane  at  the  edges 
is  not  so  steep,  but  slopes  away  gradually  to  the  surface  of  the 
ulcer,  fine  cicatricial  lines  extending  on  to  it,  and  slight  pucker- 
ing in  the  surrounding  mucous  membrane  being  seen.  Whilst 
this  healing  process  is  progressing,  an  exposed  vessel  in  the 
centre  of  the  base  may  continue  bleeding.  In  fact,  the  ulcer 
may  be  almost  healed  up  to  the  edge  of  the  opened  artery  which 
has  caused  death  by  haemorrhage  [12].  The  appearance  is 
then  that  of  a  scar  with  a  hole  in  the  centre  leading  into  an 
artery  with,  as  a  rule,  a  clot  of  blood  protruding  from  it.  On 
pressure,  blood  may  often  be  squeezed  out  of  the  aperture. 
Small  scars  are  overlooked  with  the  greatest  ease,  and  there  is 
no  doubt  that  many  stomachs  have  been  described  as  being 
free  from  any  evidence  of  ulcer  owing  to  the  employment  of  a 
not  sufficiently  minute  method  of  examination.  For  such  an 
investigation  the  stomach  should  be  placed  in  warm  water,  so 
as  to  relax  the  muscular  coats,  and  first  examined  in  front  of  a 
light  for  opacities  in  the  mucous  membrane.  It  should  then 
be  pinned  out  on  a  board  after  being  moderately  stretched, 
and  the  surface  should  be  well  washed,  and  brushed  with  a 
camel-hair  brush,  and  carefully  examined  all  over  by  means 
of  a  lens.  Even  now  a  scar  or  small  ulcer  may  be  missed. 

The  specimen  should  then  be  hardened  for  twenty-four  hours 
in  5  per  cent,  formalin,  and  dried  by  washing  in  methylated 
spirit.  Stellate  scars  can  be  much  easier  seen  in  the  dry  state, 
and  if  the  specimen  be  photographed,  they  are  seen  with  greater 
ease  still.  The  radiating  lines  are  exaggerated  by  the  photo- 
graphic plate.  The  only  evidence  of  a  scar  may  be  a  slight 
opacity  of  the  mucous  membrane,  which  is  adherent  to  the 
muscular  coat  at  that  spot.  The  scar  may  be  stellate  in  form, 
and  consist  of  fine  or  coarse  lines  or  tiny  ridges  in  the  mucous 
membrane  radiating  from  a  point  or  small  round  area,  like  the 
spokes  of  a  wheel,  for  various  distances  according  to  the  size 
of  the  previous  ulcer.  This  form  is  seen  if  the  muscular  coat 
has  not  been  perforated,  or  if  the  perforation  has  not  been  large. 
It  the  edges  of  the  ulcer  have  not  been  brought  together  so 
intimately,  owing  to  its  size  or  extensive  destruction  of  the 
muscular  coat,  the  scar  will  consist  of  a  small  area,  round  or 
more  irregular  in  shape,  slightly  depressed  or  not  below  the 
surrounding  mucous  membrane,  and  from  the  edges  of  this 
ui ay  radiate  lines  and  ridges  into  the  surrounding  mucous 
membrane,  which  shows  more  or  less  puckering.  The  wall  of 
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the  stomach  will  be  slightly  thickened  and  contracted,  and  the 
peritoneum  may  be  scarred  and  adherent  to  a  neighbouring 
organ.  The  scar  is  always  very  much  smaller  than  the  ulcer 
from  which  it  has  resulted,  and  it  often  tends  to  be  oblong,  or 
like  a  small  fissure  in  shape.  It  is  often  quite  invisible  till  the 
stomach  is  stretched.  The  area  of  such  a  scar  may  be  less  than 
a  fifth  of  that  of  the  ulcer  preceding  it,  as  I  have  been  able  to 
show  experimentally. 

The  microscopical  examination  of  the  scars  of  acute  ulcers 
shows  that  the  newly  formed  mucous  membrane  is  directly 
implanted  upon  a  base  of  fibrous  tissue,  unless  the  muscularis 
mucosse  has  not  been  destroyed.  The  fibrous-tissue  base 
varies  somewhat  in  density,  and  in  the  number  of  cells  it  con- 
tains. It  may  extend  partially  through  the  muscular  coat  of 
the  stomach,  or  completely  through,  in  which  case  the  peri- 
toneum will  also  be  slightly  thickened.  The  fibrous  tissue 
blends  on  either  side  with  the  various  coats  of  the  stomach, 
and  if  much  puckering  of  the  mucous  membrane  has  been  pro- 
duced, the  deep  fibres  in  the  centre  of  the  scar,  instead  of  lying 
parallel  with  the  surface,  sweep  upwards  at  right  angles  to  it, 
whilst  others  pass  downwards  towards  the  centre  of  the  scar 
from  the  superficial  layers  of  fibres.  In  some  cases  the  mucous 
membrane  is  directly  implanted  upon  the  muscular  coat  of  the 
stomach,  which  is  more  or  less  infiltrated  with  fibrous  tissue. 
The  arteries  of  the  different  coats  of  the  wall  of  the  stomach 
may  show  thickening  of  the  intima,  and  the  adventitia  may 
blend  with  the  fibrous  tissue  of  the  scar.J 

The  mucous  membrane  is  regenerated  to  different  degrees. 
It  may  be  completely  reformed. 

In  this  case  the  glands  are  more  irregular  than  usual,  and  the 
mouths  of  the  ducts  tend  to  be  dilated.  There  is  a  great  deal 
more  interstitial  tissue  than  normal,  and  the  oxyntic  cells  may 
not  be  present.  On  the  other  hand,  the  new  mucous  membrane 
may  be  much  thinner  than  normal,  the  glands  short  and 
irregular,  and  chiefly  consisting  of  duct  epithelium,  and  the 
mouths  of  the  glands  dilated.  There  is  always  a  great  deal  of 
cellular  infiltration  between  the  glands.  Finally,  no  glands 
may  be  present,  the  mucous  membrane  being  merely  repre- 
sented by  one  or  more  layers  of  flat  or  cubical  cells.  Many 
such  scars  covered  with  this  rudimentary  mucous  membrane 
are  quite  recent  ones,  and  if  the  patient  had  survived,  the 
mucous  membrane  would  eventually  have  been  more  or  less 
completely  regenerated.  Others  are  old  scars,  in  which  the 
mucous  membrane  has  never  completely  regenerated,  owing 
to  the  fibrous  condition  of  the  base  of  the  ulcer. 


PLATE  V 


Fl<;.    I.        MlCROPHOTOGRAPH  OF  A  SECTION  THROUGH  THE  SCAR  OF  AN  ACUTE  ULCER. 

The  surface  is  covered  with  rudimentary  mucous  membrane,  and  the  newly  formed  fibrous  tissue 

extends  half  way  through  the  muscular  coat  of  the  stomach.     From  Case  4,  page  177. 


PHOTOGRAPH  OF  A  PORTION  OF  THE  STOMACH  FROM  THE  CASE  MENTIONED 
PAGK  35,  IN  WHICH  ACUTE  ULCERS  AROSE  FROM  NECROSIS  OF  THE  MUCOUS  MEM- 
BRANE OVER  A  DIFFUSE  GROWTH  IN  THE  STOMACH. 

The  ulcer  in  the  centre  has   healed.      The  unhealed  ulcers  are  of  irregular  shape  and  have  blackened 
bases.      (Slightly  reduced  in  size.) 
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4.  ASSOCIATED  LESIONS. 

Acute  ulcer  may  be  associated  with  malignant  disease  of  the 
stomach.  In  such  a  case  the  ulcers  are  found  in  the  mucous 
membrane  at  a  little  distance  from  the  growth.  In  one  case  at 
University  College  Hospital*  the  wall  of  the  stomach,  including 
the  submucous  tissue,  was  uniformly  infiltrated  with  growth, 
and  in  the  overlying  mucous  membrane,  which  was  not 
affected,  were  patches  of  necrosis  of  the  mucous  membrane  and 
acute  ulcers  resulting  therefrom,  one  of  which  had  healed 
(see  Plate  V.,  Fig.  2).  Another  specimenf  showed  that  a 
growth,  originating  outside  the  stomach,  was  invaginating,  but 
not  involving,  the  wall  of  the  stomach,  and  that  in  the  over- 
lying mucous  membrane  was  an  acute  ulcer  probably  resulting 
from  pressure  necrosis.  Death  resulted  from  haemorrhage  from 
this  ulcer. 

Similarly,  a  non-malignant  submucous  tumour  may  cause 
pressure  necrosis  in  the  overlying  mucous  membrane,  with  a 
resulting  acute  ulcer  [13]. 

Acute  ulcers  may  be  associated  with  chronic  ulcer  of  the 
stomach.  The  chronic  ulcers  may  be  multiple  or  single,  and 
situated  on  the  anterior  or  posterior  wall,  or  the  small  curvature. 

The  acute  ulcers  may  be  single  or  multiple  also,  and  situated 
near  the  chronic  ulcers,  on  the  opposite  wall,  or  scattered  in- 
differently about  the  mucous  membrane.  In  some  cases  the 
acute  ulcers  have  healed,  leaving  scars,  so  that  in  the  same 
stomach  there  may  be  acute  ulcers  extending,  scars  of  acute 
ulcers,  and  chronic  ulcer. J  In  this  case  probably  the  acute  and 
chronic  ulcers  have  the  same  origin.  In  other  cases  the  acute 
ulcers  are  more  numerous,  no  scars  are  present,  and  the  chronic 
ulcer  has  perforated,  giving  rise  to  general  peritonitis  or  local 
abscess.  In  this  type  the  acute  ulcers  probably  were  the  result 
of  the  septic  process  following  perforation.  In  one  case  of 
this  sort§  there  were  six  chronic  ulcers  situated  along  the 
smaller  curvature,  one  of  which  had  perforated  and  been  stitched 
up.  The  patient  died  of  a  second  perforation,  and  at  the 
autopsy  several  acute  ulcers,  one  of  which  had  perforated, 
were  found  lying  on  the  anterior  and  posterior  walls  along  the 
great  curvature.  The  association  of  acute  and  chronic  ulcer, 
on  the  other  hand,  may  be  quite  accidental,  the  acute  ulcers 
being  the  result  of  some  infective  process,  which  has  attacked 
the  subject  of  chronic  ulcer.  An  acute  ulcer  may  be  found 
in  the  vicinity  of  a  chronic  ulcer,  which  has  caused  hourglass 

*  Univ.  Coll.  Hosp.  P.-M.  Register,  1910,  No.  19. 
t  Univ.  Coll.  Hosp.  Museum  running  catalogue,  No.  9,329. 
'   Surgical  Museum  Catalogue,  Univ.  Coll.  Hosp.,  Nos.  1548,  1549. 
Medical  Museum  Catalogue,  Univ.  Coll.  Hosp.,  No.  3051c. 
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contraction  of  the  stomach  or  pyloric  stenosis.  It  is  not  un- 
common to  find  ulcers  in  other  portions  of  the  alimentary  canal 
in  association  with  acute  gastric  ulcer.  Such  an  association 
is  commoner  in  the  case  of  ulcers  of  obviously  infective  origin, 
but  also  sometimes  occurs  in  the  simple  acute  gastric  ulcer. 
Such  acute  ulcers  are  found  in  the  duodenum,  the  oesophagus, 
the  lower  end  of  the  ileum,  and  the  colon. 

In  24  of  the  cases  of  infective  origin  mentioned  above,  addi- 
tional ulcers  were  found  as  follows : 

Duodenum  . .  . .                      15  cases 

(Esophagus  . .  . .  . .       4      ,, 

Ileum     . .  . .  . .                        3      ,, 

Colon     ..  ..  ..  . .     _2      „ 

24=24  per  cent 

In  5  of  the  37  cases  mentioned  above,  ulcers  were  found  as 
follows : 

Duodenum  . .  . .  4    cases 

Ileum     . .  . .  . .  _!_   case 

5  =  13 '5  per  cent. 

In  2  of  the  13  cases  mentioned  above,  duodenal  ulcers 
were  present.  In  one  case  the  ulcer  was  single,  and  in  the 
other  case  there  were  three  ulcers  =15- 3  per  cent.  Ulcers  in 
other  parts  of  the  alimentary  canal  are,  therefore,  less  common 
in  cases  of  simple  acute  gastric  ulcer  than  in  those  of  obviously 
infective  origin.  In  all  types  the  duodenum  is  most  likely  to  be 
attacked. 

Finally,  especially  in  the  obviously  infective  cases,  in  addition 
to  ulcers,  are  often  to  be  found  patches  of  necrosis  in  the  mucous 
membrane,  and  haemorrhages,  which  would  have  developed  into 
ulcers  had  the  patients  lived  long  enough. 

The  relation  of  gastritis  to  ulcer  will  be  discussed  later. 
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//.  TRANSITIONAL  FORMS  BETWEEN  ACUTE  AND 
CHRONIC  ULCER. 

In  the  majority  of  cases  an  acute  ulcer  commences  to  heal 
at  once,  and  the  process  of  cicatrization  is  completed  in  so  far 
as  the  scar  is  covered  with  rudimentary  mucous  membrane  in 
three  to  four  weeks,  according  to  the  size  of  the  ulcer.  Under 
certain  circumstances,  however,  which  will  be  discussed  later, 
the  healing  process  may  be  delayed  or  actually  arrested  for 
varying  periods  of  time,  or,  on  the  other  hand,  the  ulcer  may 
gradually  extend  [1].  In  either  case  more  or  less  inflammatory 
thickening  is  produced  around  the  ulcer,  so  that  the  delayed 
healing  and  extension  of  an  acute  ulcer  produce  transitional 
forms  between  acute  and  chronic  gastric  ulcer.  Such  forms 
may  be  found  in  association  with  acute  ulcers  or  the  scars  of 
previous  acute  ulcers. 

1.  DELAYED  HEALING  OF  ACUTE  ULCER. 

An  acute  ulcer,  the  healing  of  which  has  been  delayed,  pre- 
sents similar  appearances  to  an  ulcer  which  is  healing  in  the 
normal  manner,  with  two  exceptions.  In  the  first  place,  there 
is  more  thickening  of  the  base  of  the  ulcer,  the  peritoneum  is 
more  likely  to  be  affected,  and  more  scarring  of  the  wall  of  the 
stomach  results.  In  the  second  place,  the  mucous  membrane 
at  the  edge  of  the  ulcer,  if  regeneration  has  barely  commenced, 
ends  quite  abruptly,  and  does  not  slope  away  gradually  towards 
the  base,  which  is  entirely  free  from  any  mucous  membrane,  so 
that  the  ulcer  appears  to  be  sharply  punched  out.  The  edge 

-mooth  and  rounded,  and  the  base  also  smooth,  and  has 
grown  up  almost  level  with  the  mucous  membrane.  If  an 
artery  has  been  perforated  during  the  formation  of  the  ulcer, 
the  aperture  may  still  persist  more  or  less  contracted  and 
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closed  by  blood-clot.  In  other  cases  digestion  may  proceed  in 
the  base  of  the  ulcer  and  an  artery  be  opened  up,  with  a  fatal 
result.  The  ulcer,  during  healing,  tends  to  contract  to  an 
oval  or  oblong  shape,  and  the  surrounding  mucous  membrane 
may  be  more  or  less  thrown  into  radiating  folds  and  lines. 
This  contraction  of  the  base  occurs  and  diminishes  the  size  of 
the  ulcer,  although  there  has  been  no  growth  of  epithelium 
whatever  over  the  base  of  the  ulcer.  The  only  evidence  that 
regeneration  of  the  mucous  membrane  has  commenced  is  the 
roundness  and  smoothness  of  the  edge  [2].  In  other  cases  the 
regeneration  of  the  mucous  membrane  may  have  proceeded  to 
a  considerable  degree,  but  the  amount  of  thickening  which  is 
present,  and  the  duration  of  the  disease,  shows  that  the  healing 
has  been  delayed  for  some  time.  The  original  extent  of  the 
ulcer  can  be  made  out,  because  regenerated  mucous  membrane 
can  be  distinguished  microscopically  from  normal  mucous 
membrane.  Similar  information  can  be  gained  from  the 
examination  of  the  muscularis  mucosse,  which  is  not  reformed 
during  healing.  The  original  depth  of  the  ulcer  can  be  gauged 
by  examining  sections  of  the  base  of  the  ulcer,  when  it  will  be 
at  once  apparent  whether  or  not  the  muscular  coat  has  been 
perforated.  When  the  latter  event  has  occurred,  the  base  is 
throughout  formed  of  fibrous  tissue,  the  muscular  fibres  not 
being  reformed. 

Microscopically  examined,  the  mucous  membrane  around  the 
ulcer  shows  considerable  evidence  of  gastritis,  being  infiltrated 
with  cells  and  the  interstitial  tissue  being  often  increased  in 
amount.  The  glands  themselves  may  be  somewhat  dilated. 
The  submucous  tissue  is  not  so  thick  as  in  chronic  ulcer,  but 
sometimes  shows  a  decided  increase  as  compared  with  acute 
ulcer,  although  often  it  is  no  thicker.  The  muscular  coat  may 
or  may  not  have  been  perforated,  but  if  not,  it  is  somewhat 
thickened  by  infiltration  with  cells,  and  the  peritoneum,  too, 
is  more  or  less  thickened.  The  base  of  the  ulcer  is  formed  of 
granulation  tissue,  necrotic  in  places  on  the  surface,  and  more 
fibrous  in  its  deeper  parts.  The  subperitoneal  fat  may  be  in- 
flamed, and  some  thickening  of  the  arteries  be  apparent. 

2.  EXTENSION  or  ACUTE  ULCER. 

An  acute  ulcer  which  is  extending  bears  a  very  close  re- 
semblance to  many  cases  of  chronic  ulcer,  and,  in  fact,  such  an 
ulcer  when  it  has  acquired  a  certain  degree  of  thickening 
becomes  a  chronic  ulcer.  Two  types  of  extending  acute  ulcer 
exist,  depending  upon  the  mode  and  rapidity  of  extension.  In 
the  one  type  there  is  a  more  or  less  deep  cone-shaped  cavity, 
superficially  of  moderate  size,  and  in  shape  rounded  or  oval. 


Fir..     I.       PHOTOCRAl'H    OK    AN     ACUTE    ULCER    DE- 
LAYED   IN    HEALING. 

It  is  considerably  thickened  and  an  opened  artery  is  present  in 
the  base.   From  the  Case  of  H.  T.,  page  182.  (About  natural  size.) 


FIG.  2.     PHOTOGRAPH  OF  AN  ACUTE  EXTENDING 
ULCER  OF  THE  STOMACH. 

It  is  funnel  shaped,  and  there  is  a  perforation  of  the  peritoneum 
at  the  apex.     U.C.  H.  Museum  Medical  Catalogue  No.  3050. 
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In  the  other  type  there  is  a  more  extensive  superficial  loss  of 
substance,  of  a  rounded,  oblong,  or  more  irregular  shape,  and 
apparently  of  no  great  depth,  although  this  latter  quality  is 
exaggerated  on  account  of  the  greater  superficial  extent  of  the 
ulcer.  In  the  latter  type  there  is  no  appearance  whatever  of 
the  cone-shape  characterizing  the  former. 

The  ulcer  may  be  extending  all  round,  or  only  at  one  portion 
of  the  edge,  in  which  case  the  other  portions  are  stationary. 

One  edge  of  the  ulcer  may  be  stationary,  with  extension  going 
on  in  the  base,  whilst  another  is  cicatrizing. 

Two  ulcers  may  meet  and  join  together  during  their  lateral 
extension,  the  line  of  junction  being  marked  by  an  elevation  in 
the  floor  of  the  resulting  ulcer. 

At  the  actively  extending  edge  of  an  acute  ulcer  the  mucous 
membrane  appears  to  be  sharply  marked  out.  Internal  to  this 
edge  of  mucous  membrane  is  to  be  seen  a  thin  ring  of  sub- 
mucous  tissue,  whilst  the  base  of  the  ulcer  is  formed  of  muscular 
tissue,  which  is  most  excavated  in  the  centre  of  the  ulcer,  where 
the  subperitoneal  tissue  may  be  showing  through. 

Unless  the  peritoneum  has  become  thickened,  it  may  have 
become  necrotic,  in  whicfi  case  a  perforation  will  be  present  or 
adhesion  to  some  neighbouring  structure. 

Inflammatory  thickening  and  adhesions  of  the  omentum 
are  commonly  present,  although  the  ulcer  has  not  perforated. 
The  sides  of  an  acute  extending  ulcer  are  therefore  terraced,  and 
the  cavity  funnel-shaped  and  deepest  in  the  centre.  One  edge 
may  be  more  sloping  than  the  other,  and  then  the  apex  of  the 
cone  is  eccentric. 

If  the  ulcer  has  stopped  extending  and  is  showing  no  tendency 
to  heal,  the  edges  will  be  raised,  overhanging,  and  undermined 
to  a  greater  or  lesser  extent,  and  the  cavity  more  globular  in 
shape.  Small  sloughs  may  be  seen  separating  from  the  sides. 
If  a  perforation  has  occurred,  the  aperture  will  be  a  smooth, 
round  hole,  or  a  ragged  slit  by  the  side  of  an  adhesion.  Such 
ulcers  are  usually  described  as  chronic,  and  they  are  certainly 
on  the  way  to  becoming  chronic;  but  these  cases  of  which  I 
speak  have  a  short  history,  and  my  experiments  on  animals 
have  demonstrated  that  quite  a  considerable  amount  of 
thickening  and  adhesions  may  occur  in  two  or  three  weeks. 

In  those  cases  where  the  ulcer  is  more  extensive  and  shallow, 
the  funnel  shape  is  absent.  The  thickening  is  inappreciable, 
except  at  the  part  which  has  been  longest  formed.  If  the  ulcer 
is  extending  all  round,  its  edge  is  terraced,  the  mucous  mem- 
brane is  sharply  punched  out,  and  surrounds  a  narrow  ring  of 
submucous  tissue.  The  base  is  formed  of  muscular  tissue, 
hollowed  out  in  the  middle  like  a  spoon,  sometimes  with  sub- 
peritoneal  tissue  showing  through  in  the  centre.  Such  an 
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ulcer  may  be  as  large  as  a  two-shilling  piece,  and  the  base  may 
be  formed  almost  entirely  of  subperitoneal  tissue,  with  strands  of 
muscle  fibres  only  at  the  periphery,  or  passing  across  it  irregularly. 

If  one  edge  of  the  ulcer  has  stopped  extending,  it  becomes 
raised,  somewhat  thickened,  and  overhanging,  and  small 
sloughs  may  be  seen  separating  from  the  angle  between  the 
edge  and  the  base.  The  terracing  has  disappeared.  The  other 
edges  are  terraced,  with  the  mucous  membrane  sharply  punched 
out,  the  sides  sloping  more  or  less  obliquely  to  the  base. 
Sometimes  at  one  spot  the  mucous  membrane  is  extensively 
destroyed,  laying  bare  a  large  tract  of  submucous  tissue, 
whilst  internal  to  this  the  muscular  coat  is  also  extensively 
visible,  the  edge  sloping  very  gradually  indeed  towards  the 
base.  This  condition  must  be  carefully  distinguished  from  the 
condition  of  commencing  cicatrization,  which  may  occur  at 
one  edge  or  all  round,  and  which  has  been  described  above. 
The  base  of  such  an  extensive  ulcer  is  formed  of  subperitoneal 
tissue  and  peritoneum  or  omentum  containing  fat,  which  is 
usually  matted  by  a  very  limited  and  feeble  form  of  inflamma- 
tion, producing  adhesions,  which  may  be  cedematous.  Fairly 
large  vessels  commonly  ramify  in  it,  and  very  often  one  or  more 
are  opened,  and  present  bleeding-points. 

It  is  not  uncommon  for  a  vessel  to  run  some  distance  along 
the  edge  of  the  ulcer,  as  if  the  ulceration  had  been  to  some 
extent  limited  by  the  vessel.  Perforation  may  have  occurred 
at  some  spot,  often  at  the  side  of  the  base.  In  this  type  of 
ulcer,  which  is  most  often  seen  on  or  near  the  small  curvature, 
bleeding  is  more  likely  to  occur  than  is  the  funnel  type,  in  which 
perforation  is  the  rule,  and  which  is  more  often  found  on  the 
anterior  or  posterior  wall,  not  especially  near  the  small  curva- 
ture. The  positions  of  the  ulcers  in  seven  of  these  cases  which 
I  have  observed  were  as  follows : 


1. 


2. 


Anterior  wall  in  centre  of  stomach 
and  half-way  between  great  and 
small  curvatures 

Anterior  wall  \  inch  from  small 
curvature  on  cardiac  side  of  centre 

3.  Posterior  wall  quite  close  to  small 

curvature  at  pyloric  end,  and  a 
second  on  small  curvature  nearer 
cardia 

4.  Posterior  wall  quite  close  to  small 

curvature  in  pyloric  region 


5.  Small  curvature,  centre  of  stomach 

6.  Small    curvature    \\    inches    from 

pylorus 

7.  Small    curvature    \\    inches    from 

pylorus 


Funnel-shaped 

Funnel-shaped 
Shallow  type 

Shallow  type 


Shallow  type 
Shallow  type 

Shallow  type 


Perforated 

Perforated 
Haemorrhage 


Died  after 
gast r o  - 
enteros- 
tomy 

Haemorrhage 
Haemorrhage 

Haemorrhage 


FIG.  i.  PHOTOGRAPH  OF  TWO  ACUTE  EXTENDING 

ULCERS    OF    THE    STOMACH. 

The  larger  ulcer  has  an  upper  terraced  spreading  edge,  and  a 
lower  overhanging  stationary  edge.  The  smaller  and  lower  ulcer 
is  formed  of  two  very  shallow  funnel-shaped  ulcers  which  have 
joined.  It  has  terraced  and  spreading  edges  all  round.  (Size 
slightly  reduced.)  From  Case  i,  page  184. 


FlG.     2.        MlCROPHOTOGRAPH    OF    A    SECTION    OF    THE 

TERRACED    EDGE   OF   THE    LOWER    ULCER    IN    FlG.    I. 

On  the  right  is  the  mucous  membrane,  and  on  the  left  a  slough  is 

separating   from    the    sub-mucous   tissue,    which    will    expose   the 

muscular  coat.     The  sub-mucous  tissue  is  very  slightly  thickened. 
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The  positions  of  these  ulcers  closely  correspond  with  those 
of  definite  chronic  ulcer. 

The  microscopical  examination  of  such  cases  is  very  interest- 
ing, because  it  shows  the  transition  from  acute  to  chronic  ulcer 
in  a  striking  fashion. 

At  the  edge  of  an  acute  spreading  ulcer  the  submucous  tissue 
is  seen  to  be  slightly  thickened,  and  the  muscularis  mucosae  by 
this  means  elevated  from  the  underlying  muscular  coat  for  a 
short  distance.  It  is  finely  fibrous  and  infiltrated  more  or  less 
with  round  cells,  which  especially  collect  under  the  muscularis 
mucosae.  The  coats  of  the  vessels  embedded  in  it  may  be 
thickened.  On  the  one  hand  it  rapidly  passes  into  the  normal 
submucous  tissue  at  a  short  distance  from  the  edge,  and  on 
the  other,  into  the  base  of  the  ulcer,  where  it  has  the  same 
characters  as  at  the  edge,  is  thickened,  fuses  with  the  muscu- 
laris mucosae,  and  forms  the  peripheral  part  of  the  floor  of  the 
ulcer.  Patches  of  necrosis  can  be  seen  in  its  superficial  layers 
at  its  inner  edge,  by  the  separation  of  which  it  disappears, 
laying  bare  the  muscular  coat  or  subperitoneal  tissue  in  the 
centre  of  the  ulcer.  The  bundles  of  muscular  tissue  have 
between  them  an  infiltration  of  cells,  and  the  peritoneum  may  be 
microscopically  thickened  also.  The  muscularis  mucosae  at  the 
edge  of  the  ulcer  is  thicker  and  more  indistinct  than  normal, 
and  gradually  blends  with  the  submucous  tissue  at  the  edge  of 
the  ulcer.  This  submucous  thickening  is  not  always  visible  at 
the  edge,  especially  if  the  ulcer  is  spreading  rapidly,  so  that  the 
mucous  membrane  is  rapidly  destroyed  and  the  edge  very  shallow. 

It  is  an  important  condition,  because  it  is  the  first  stage  in 
the  thickening  of  the  edge  of  the  ulcer  which  gives  it  the 
character  of  chronicity.  The  mucous  membrane  itself  shows 
a,  considerable  degree  of  round-celled  infiltration,  especially 
marked  at  the  edge,  and  extending  to  varying  degrees  outwards 
into  the  normal  mucous  membrane.  Towards  the  edge  the 
glands  become  shorter,  and  fall  over  towards  the  base  of  the 
ulcer,  sometimes  lying  almost  parallel  with  its  surface.  The 
cells  in  the  tubes  tend  to  desquamate,  and  at  the  extreme  edge 
the  mucous  membrane  is  composed  merely  of  strands  of  inter- 
stitial tissue,  with  rows  of  desquamated  gland  cells  between 
them,  necrotic  on  the  surface  and  infiltrated  with  round  cells. 
When  the  ulcer  is  spreading  more  rapidly,  the  mucous  membrane 
may  show  a  more  decided  condition  of  acute  gastritis  at  the 
edge.  That  membrane  is  of  normal  thickness,  but  a  few  milli- 
metres from  the  edge  of  the  ulcer  it  becomes  gradually  thinner 
till  it  is  quite  obliterated.  The  interstitial  tissue  of  the  normal 
mucous  membrane  contains  excess  of  round  cells,  and  the  folli- 
cles at  the  base  of  the  glands  are  enlarged,  spread  out,  and  join 
with  the  interstitial  cells. 
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This  infiltration  of  cells  rapidly  increases  towards  the  edge 
of  the  ulcer  as  the  mucous  membrane  thins,  and  the  glands 
become  very  irregular  and  cut  up.  The  tubes  are  dilated  and 
full  of  desquamated  epithelial  cells.  At  the  edge  the  surface  of 
the  mucous  membrane  is  very  uneven  and  necrotic,  the  glands 
have  mostly  disappeared,  and  the  tissue  consists  of  round  cells, 
strands  of  interstitial  tissue,  and  a  few  glandular  cells. 

When  the  ulcer  has  stopped  spreading  laterally ,  necrosis  of  the 
submucous  and  muscular  tissues  continues  at  the  edge,  and  as 
these  structures  gradually  disappear  by  the  separation  of  small 
sloughs,  the  mucous  membrane  forming  the  edge  of  the  ulcer 
becomes  overhanging.  The  mucous  membrane  is  of  normal 
depth  almost  to  the  extreme  edge.  There  is  infiltration  with 
round  cells  between  the  glands  to  varying  extents,  and  in  some 
cases  there  is  marked  dilatation  of  the  glands,  with  cystic 
formation,  the  cells  being  flattened  out.  At  the  extreme  edge 
the  glands  become  rapidly  short,  and  bend  over  towards  the 
base  of  the  ulcer.  There  is  here  considerable  interstitial 
fibrosis,  and  the  mucous  membrane  may  end  by  fusing  firmly 
with  the  underlying  structures,  forming  a  smooth  edge.  The 
muscularis  mucosse  broadens  out  and  becomes  cut  up  with 
round  cells,  and  the  muscle  cells  degenerate  and  blend  with  the 
submucous  tissue.  The  submucous  tissue  is  considerably 
thickened  for  some  distance  from  the  edge,  so  that  the  mucous 
membrane  is  raised  up  from  the  base  of  the  ulcer.  It  consists 
of  a  fibro-cellular  material  which  is  fairly  vascular.  The 
thickening  is  much  more  marked,  and  extends  farther  outwards 
towards  the  normal  part  than  in  those  cases  where  the  ulcer  is 
spreading  laterally.  The  vessels  in  the  submucous  tissue  are 
a  little  thickened.  The  submucous  tissue  at  its  free  end  is 
necrotic,  and  gradually  disappears,  undermining  the  mucous 
membrane.  Sometimes  the  deeper  portion  of  the  submucous 
tissue  has  completely  disappeared,  with  the  result  that  the 
mucous  membrane  at  the  edge  has  collapsed  on  the  muscular 
coat,  a  narrow  cleft  extending  in  between  the  two.  At  some 
distance  from  the  edge  of  the  ulcer  there  is  commencing  in- 
filtration of  the  muscular  coat  with  cells,  and  the  muscle  fibres 
are  degenerating.  This  condition  increases  towards  the  edge, 
and  the  infiltration  becomes  continuous  with,  and  of  the  same 
nature  as,  the  submucous  tissue.  Bundles  of  muscle  fibres 
can  still  be  recognized  at  the  edge  of  the  ulcer  embedded  in  the 
fibro-cellular  tissue,  which  extends  through  them  from  sub- 
mucous  to  subperitoneal  tissue,  which  is  also  thickened.  The 
free  ends  of  the  muscle  fibres  become  necrotic  in  the  same 
manner  as  the  submucous  tissue,  and  separate  as  sloughs.  In 
this  way  the  previously  terraced  edge  of  the  ulcer  becomes 
thicker  and  undermined.  The  peritoneum  is  also  thickened 
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FIG.  i.     MICROPHOT^GRAPH  OF  A  SECTION  OF  THE  RIGHT 

LOWER  STATIONARY  EDGE  OF  THE  LARGER    ULCER    IN    FlG.    I, 

PLATE  VII. 

The  submucous   tissue   is  considerably  thickened,  and  undermining  of 
the  edge  is  commencing. 


FlG.  2.      MlCROl'HOTOGRAI'H    OF    A  SECTION    OF    THE    LEFT 
LOWER     STATIONARY      EDGE     OF     THE     LARGER      ULCER      IN 

FIG.  i,  PLATE  VII. 

The  sub-mucous  tissue  is  considerably  thickened  as  far  as  the  left  limit  of 

the  section.     Undermining  of  the  edge  by  the  separation   of   necrotic 

tissue  is  marked. 


PLATE  IX 


FIG.    i.      PHOTOGRAPH,    MUCH    REDUCED    IN    SIZE,    OF    A    SHALLOW 

FUNNEL-SHAPED    ACUTE    EXTENDING    ULCER    WHICH    HAS    PERFORATED. 

Directly  above  this  is  seen  the  scar  of  an  acute  ulcer  in  a  symmetrical  position.     There 

are  three  ;icute  duoden:il  ulcers.      From  Case  3,  page  184. 


FIG.  2.     PHOTOGRAPH,  MUCH  REDUCED  IN  SIZE, 

OF  AN  ACUTE  EXTENDING  ULCER  WHICH  IS  NOW 

RAPIDLY  HEALING. 

The  patient  died  from  haemorrhage  from  the  exposed  artery 
in  the  centre  of  the  base.     From  Case  5,  page  184. 
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to  varying  degrees.  The  base  of  the  ulcer  is  formed  of  sub- 
peritoneal  tissue,  infiltrated  with  cells  and  thickened,  the  super- 
ficial strata  being  necrotic  in  a  thin  layer.  The  whole  edge  of 
the  ulcer  may  have  this  appearance  or  only  one  side,  whilst 
extension  is  going  on  in  the  other  directions  with  varying 
degrees  of  acuteness.  I  must  here  repeat  that  one  of  the  most 
important  features  in  the  type  of  ulcer  under  consideration  is 
the  wedge-shaped  thickening  of  the  submucous  tissue  all 
round  the  ulcer,  the  apex  pointing  to,  and  blending  with,  the 
normal  submucous  tissue,  and  the  base  forming  part  of  the 
sloping  or  excavated  wall  of  the  ulcer. 

All  these  stages  may  be  found  in  the  same  ulcer,  and 
ulcers  in  this  condition  may  be  present  in  the  same  stomach 
with  more  recent  ulcers  in  which  the  process  is  just  com- 
mencing. 

When  healing  has  commenced,  the  cells  of  the  inflamed 
mucous  membrane  proliferate  readily,  and  rapidly  cover  the 
granulation  tissue  of  the  base,  growing  down  into  the  cellular 
stroma  in  the  form  of  glands.  So  that  one  may  see  at  the  edge 
of  the  ulcer  embedded  in  the  cellular  stroma  original  glands 
dilated  into  cysts,  newly  formed  glands  between  them,  and 
newly  formed  epithelium  covering  the  surface.  The  appear- 
ances presented  by  the  proliferation  of  this  inflamed  mucous 
membrane  are  extremely  difficult  to  interpret  in  many  cases. 
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///.  CHRONIC  ULCER. 

1.  NUMBER  AND   POSITION. 

In  the  majority  of  instances  one  ulcer  only  is  present  in  the 
stomach,  but  it  is  not  uncommon  for  the  ulcers  to  be  multiple. 
The  number  of  ulcers  simultaneously  present  in  the  same 
stomach  is  never  very  large,  and  rarely  exceeds  five.  In  a 
case*  which  died  after  an  operation  for  perforation  at  Uni- 
versity College  Hospital  there  were  six  chronic  ulcers  situated 
in  a  line  along  the  smaller  curvature  of  the  stomach,  but  such 
a  condition  is  quite  exceptional.  The  percentage  of  cases  in 
which  the  ulcer  is  single  is  not  accurately  known,  because 

*  Medical  Museum  Catalogue,  Univ.  Coll.  Hosp.,  No.  3051c. 
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probably  in  most  statistics  certain  acute  ulcers  have  been 
included.  These  statistics,  however,  are  approximately  accu- 
rate, because  it  is  quite  common  for  observers  to  speak  of 
many  acute  ulcers  as  'k  erosions,"  so  that  the  latter,  at  all 
events,  would  not  be  included  in  their  statistics.  Out  of  536 
cases,  Brinton  [1]  found  a  plurality  of  ulcers  in  113  cases,  or 
about  21  per  cent. ;  so  that  a  solitary  ulcer  was  present  in  about 
79  per  cent,  of  cases.  Of  the  113  cases,  97  showed  the  following 
numbers :  In  57  there  were  two  ulcers ;  in  16,  three ;  and  of  the  re- 
maining 24,  in  which  several  ulcers  were  present,  3  cases  offered 
four,  and  2  cases  five  ulcers  each ;  while  in  4  cases  probably  there 
were  more  than  five  in  each  case.  Rokitansky  [2]  also  found 
that  a  plurality  was  observed  in  21  per  cent,  of  cases.  Welch 
[3]  regards  20  per  cent,  of  cases  as  having  multiple  ulcers. 
Fenwick  [4],  from  an  examination  of  the  records  of  71  cases  of 
undoubted  chronic  ulcer,  finds  that  no  more  than  13  per  cent, 
show  a  multiplicity.  We  may,  therefore,  conclude  that  chronic 
ulcer  is  solitary  in  from  80  to  90  per  cent,  of  cases. 

The  position  which  a  chronic  ulcer  most  commonly  occupies 
in  the  stomach  was  clearly  demonstrated  many  years  ago. 

Brinton's  [1]  statement  that  there  is  a  marked  preponderance 
of  liability  to  affection  by  chronic  ulcer  for  the  posterior 
surface,  the  lesser  curvature,  and  the  pyloric  pouch  over  the 
anterior  surface,  the  greater  curvature,  and  the  cardiac  sac 
respectively,  has  received  ample  confirmation  during  the  past 
fifty  years.  His  statement  with  regard  to  the  amount  of 
this  preponderance  perhaps  requires  a  little  modification, 
for  he  says  that  the  ulcers  in  the  first  three  situations  to- 
gether make  up  nearly  85 J  per  cent.,  or  more  than  four-fifths 
of  the  whole. 

His  actual  figures  are  as  follows : 


Posterior  surface 

Lesser  curvature 

Pyloric  extremity 

Anterior  and  posterior  surfaces 

Anterior  surface 

Greater  curvature 

Cardiac  pouch  . . 

Total 


86  or  42-0  per  cent. 

55 

26-8 

32 

15-6 

13 

6-3 

10 

4-8 

5 

2-4 

4 

,     2-0 

205 


Later  statistics,  of  which  the  most  important  are  those  of 
Welch  [3]  and  C.  F.  Martin  [5],  show  that  the  lesser  curvature 
is  more  liable  to  be  affected  than  the  posterior  wall,  and 
that  the  ulcers  occurring  on  the  posterior  wall,  the  lesser 
curvature,  and  at  the  pyloric  extremity,  together  make  up 
about  77  to  78  per  cent.,  or  rather  more  than  three-quarters 
of  the  whole. 
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Their  actual  figures  are  as  follows : 


Lesser  curvature 
Posterior  wall 
Pylorus    . . 
Anterior  wall 
Cardia 
Fundus     . . 
Greater  curvature 
Anterior  and  pos- 
terior walls 


Welch's  Statistics. 

288  or  36  per  cent. 
235   30 


95 
69 
50 
29 

27 


793 


12 
9 
6 
4 
3 


Martin's  Combined  Statistics. 

726  or  35-0  per  cent. 

585  28-0 

291  14-0 

182  9-0 

134  6-5 

62  3-0 

75  3-6 


14 
2063 


0-67 


It  is  probable  that  some  acute  ulcers  are  included  in  these 
statistics,  although  most  are  no  doubt  chronic. 

It  is  not  common  for  an  ulcer  of  the  stomach  to  actually 
involve  the  pyloric  or  cardiac  orifice,  but  it  may  do  so  during 
the  extension  of  the  ulcer,  and  in  such  a  case  the  pylorus  is  the 
orifice  most  commonly  affected.  Multiple  chronic  ulcers  are 
commonly  situated  near  together,  especially  on  the  posterior 
wall,  or  sometimes  at  opposite  ends  of  the  stomach,  and  occa- 
sionally two  ulcers  may  be  found  opposite  each  other,  one  on  the 
anterior,  and  the  other  on  the  posterior  wall. 

2.  CHARACTERS. 

The  general  appearance  of  a  chronic  gastric  ulcer  is  that  of  a 
variably  shaped  excavation  in  the  wall  of  the  stomach.  Its 
cavity  is  either  deep  and  cavernous,  or  assumes  the  form  of  a 
more  superficial  and  extensive  area,  but  still  considerably 
depressed  below  the  level  of  the  surrounding  mucous  mem- 
brane. 

Its  raised  and  undermined  edges  and  base  are  hard  to  the 
touch,  thickened,  and  commonly  covered  with  a  layer  of 
tenacious  mucus. 

The  size  of  the  ulcer  varies  within  great  limits.  Its  diameter 
usually  measures  from  1  to  2  inches,  but  larger  ulcers  are  not 
uncommon,  and  occasionally  they  may  be  so  extensive  as  to 
occupy  a  great  portion,  or  even  the  greate:*  portion,  of  both 
anterior  and  posterior  surfaces  of  the  stomach  [6].  On  the  other 
hand,  its  diameter  rarely  measures  less  than  \  to  1  inch. 

The  shape  of  the  ulcer  is  likewise  subject  to  considerable 
variation.  It  is  usually  circular  or  oval  in  outline,  especially 
when  small,  because  extension  occurs  equally,  or  almost 
equally,  in  each  direction.  The  smaller  ulcers,  however,  may 
sometimes  be  irregular  in  shape.  On  the  other  hand,  the 
larger  ulcers  are  very  often  irregular  in  shape,  as  one  part  of  the 
edge  commonly  comes  to  a  standstill  whilst  other  parts  are 
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extending  perhaps  irregularly,  or  fusion  with  a  neighbouring 
ulcer  may  have  occurred.  In  such  cases  the  outline  may  be 
sinuous  or  angular.  The  "  saddled-shaped  "  or  "  horse-shoe  " 
ulcer  is  not  uncommon.  It  involves  a  portion  of  the  small 
curvature,  and  extends  for  some  distance  over  the  anterior  and 
posterior  surfaces.  On  laying  open  the  stomach  along  the 
greater  curvature,  this  variety  of  ulcer  is  seen  to  be  either 
more  or  less  circular  in  shape,  or  distinctly  oblong,  and  in  the 
latter  case  its  longer  diameter  is  in  most  cases  at  right  angles 
to  the  smaller  curvature.  The  line  of  the  small  curvature  may 
cut  the  ulcer  almost  equally  in  half,  but  very  often  it  extends 
for  a  greater  distance  upon  the  posterior  than  upon  the  anterior 
surface.  The  circular  ulcers  are  extending  most  actively  along 
the  small  curvature  either  forwards  or  backwards,  the  oblong 
ulcers  are  extending  most  actively  at  right  angles  to  this  direc- 
tion, and  perhaps  most  often  on  the  anterior  surface.  What 
determines  the  direction  of  spread  in  any  given  case,  and  why 
it  does  not  always  occur  in  each  direction  equally,  why  any 
particular  edge  stops  spreading,  or  why,  indeed,  the  ulcer 
spreads  at  all,  are  problems  not  yet  accurately  solved.  A 
saddle  ulcer  of  the  oblong  form  may  by  further  extension  par- 
tially* or  completely  encircle  the  whole  circumference  of  the 
stomach  [7].  Sometimes  an  elongated  and  narrow  ulcer  is 
found  which  partially  encircles  one  or  other  orifice  of  the 
stomach,  but  it  is  very  rare  for  such  encircling  to  be  complete. 

The  chronic  ulcer  being  a  further  advanced  stage  of  an 
acute  extending  ulcer,  or  one  which  has  failed  to  heal,  more 
thickening  having  taken  place  and  also  a  further  removal  of 
the  tissues  by  the  gastric  juice,  it  is  not  surprising  that  in  the 
moderately  advanced  cases  there  are  to  be  found  two  chief 
types  of  cavity  similar  to  those  already  described.  In  its  earlier 
stages  the  cavity  of  the  ulcer  is,  in  fact,  either  funnel-shaped 
and  deep,  or  it  is  more  extensive  and  shallow. 

In  the  funnel-shaped  ulcer  there  is  considerable  thickening 
of  the  stomach  wall  at  this  spot,  and  the  various  layers  com- 
posing it  are  matted  together  by  chronic  inflammatory  tissue 
At  the  apex  of  the  cone  is  commonly  to  be  seen  a  round  or  oval 
perforation  with  smooth  edges.  The  sides  of  the  cavity  slope 
upwards  from  the  apex  to  the  edges  of  the  ulcer,  and  may  be  of 
approximately  equal  lengths,  or  at  one  side  the  slant  may  be 
more  oblique,  so  that  the  apex  of  the  cone  is  eccentric.  The 
various  layers  of  the  wall  may  sometimes  be  made  out  in  the 
sloping  sides,  so  that  the  latter  appear  terraced. 

In  the  second  type,  where  lateral  extension  has  been  more 
rapid,  the  base  of  the  ulcer  is  more  extensive  and  flat,  and 
formed  of  greatly  thickened  peritoneum,  subperitoneal  fatty 

*  Univ.  Coll.  Hosp.,  P.-M.  Register,  1910,  No.  26. 
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FIG.  i.     PHOTOGRAPH  OF  A  FUNNEL-SHAPED  CHRONIC 

ULCER   OF  THE   STOMACH. 

There  is  a  round  perforation  at  the  apex.     (About  natural  size.) 
(U.C.H.  Museum  Medical  catalogue.  No.  3051  A.) 


FIG.  2.     PHOTOGRAPH  OF  A  CHRONIC  ULCER  WITH  OVER- 
HANGING   EDGES     PARTIALLY    ENCIRCLING     THE     PYLORIC 

ORIFICE. 

An   opened   artery  with    very   thickened  walls  is  protruding  from  the 

base.     Below  and  to   the   right  is  a   gastrojejunostomy  stoma.      (Size 

much  reduced.)    (U.C.H.  P.M.  register,  1910,  No.  26.) 
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FIG.    i.      PHOTOGRAPH  OF  A   CHRONIC   ULCER  OF  THE 

STOMACH,    WHICH    WAS    EXCISED. 

It  represents  a  further  stage  of  development  of  a  funnel-shaped  ulcer. 

Lateral  extension  has  come  to  an  end,  but  digestion  has  progressed  in 

the  cavity  leading  to  a  globular  excavation.     (U.C  H.   O.P.  Dept., 

Dr.  Bolton,  1911,  No.  1443.)    (Size  about  natural.) 


FIG.  2.     PHOTOGRAPH  OF  A  SECTION  THROUGH  THE  ULCER 
REPRESENTED    IN    FlG.    I  TO   SHOW    THE    SHAPE     OF     THE 

CAVITY. 
A  layer  of  necrotic  tissue  is  to  be  seen  on  the  surface  of  the  base. 
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tissue,  matted  omentum,  or  some  organ  to  which  the  ulcer  has 
become  adherent.  Internal  to  the  raised  edge  of  the  ulcer, 
the  remains  of  the  muscular  coat  may  be  visible,  or  this  may 
have  totally  disappeared. 

In  the  base,  thickened  and  branching  vessels  whose  coats 
offer  great  resistance  to  the  action  of  the  gastric  juice  are  seen 
more  or  less  embedded  in  the  sclerosed  fibrous  and  fatty  tissue, 
and  at  one  or  more  spots  elevated  papillary  excrescences,  which 
contain  openings  leading  into  the  vessels,  project  from  them. 

Occasionally  they  may  form  small  aneurismal  dilatations, 
which  have  preceded  the  rupture  of  the  vessels.  An  irregular- 
shaped  perforation  is  sometimes  visible  at  one  side  of  the  base, 
and  small  tags  of  dead  tissue  may  be  separating  from  the 
latter,  although  these  are  better  seen  with  the  microscope. 

The  edges  of  the  ulcer  are  raised,  thickened,  hard,  and  in 
most  cases  overhanging,  and  the  thickening  extends  for  a  con- 
siderable distance  into  the  surrounding  wall  of  the  stomach. 
The  edges  may  have  this  character  all  round,  and  sometimes 
definite  and  large  sloughs  are  present  and  in  process  of  separa- 
tion under  the  overhanging  mucous  membrane.  The  lateral 
extension  of  such  an  ulcer  has  come  to  a  standstill,  but  the 
separation  of  sloughs,  tiny  or  large,  from  the  sides  continues 
to  considerably  undermine  the  edges  and  convert  the  funnel- 
shaped  ulcer  into  an  irregular  and  globular  cavern. 

In  an  ulcer  of  the  flat  variety  this  tunnelling  may  extend 
under  the  overhanging  mucous  membrane  for  a  distance  of  a 
J-  to  \  inch.  In  such  cases  this  circumstance  is  apparently  the 
cause  of  the  perforations  which  occur  at  the  side  of  the  ulcer, 
the  centre  of  the  base  offering  a  greater  resistance  to  digestion. 
The  fibrous  tissue  in  the  base  contracts  to  varying  extents  during 
the  course  of  time,  and  by  this  means  the  edges  may  be  almost 
approximated  and  the  extent  of  the  cavity  of  the  ulcer  only 
disclosed  on  cutting  the  latter  in  half.  This  contraction  occurs, 
although  healing  of  the  ulcer  has  not  commenced.  Such 
contraction  is  impossible  when  the  base  of  the  ulcer  is  fixed  to, 
or  formed  by,  some  resistant  structure,  as,  for  instance,  the 
pancreas.  Very  old  ulcers  are  greatly  thickened,  and  enclose 
large  irregular  cavities  with  greatly  undermined  and  distorted 
edges.  They  are  of  angular  or  very  irregular  contour.  Some- 
times a  large  area  of  the  surrounding  wall  of  the  stomach  is 
greatly  thickened  and  in  a  cirrhotic  condition.  The  local 
thickening  and  matting  around  the  base  of  a  chronic  ulcer  may 
be  so  marked  as  to  form  a  hard  tumour  palpable  during  life, 
which  has  frequently  been  mistaken  for  cancer  even  at  the 
time  of  operation.  Such  tumours  often  disappear,*  the  in- 
flammatory thickening  having  been  of  an  acute  or  subacute 

*  Univ.  Coll.  Hosp.  Surgical  Case-Books,  Mr.  Bucknall,  1908,  vol.  coxlv.,  p.  170. 
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character  to  a  large  extent.  Cruveilhier  [8]  drew  attention  to 
such  tumours. 

It  is  quite  common  for  the  ulcer  to  be  extending  laterally  at 
one  side  over  a  more  or  less  extensive  area,  the  process  com- 
mencing in  the  mucous  membrane  as  in  the  spreading  acute 
ulcer.  In  such  cases  the  spreading  edge  is  shallow,  slopes  more 
gradually  towards  the  base,  and  is  terraced.  The  process  is 
precisely  the  same  as  in  the  acute  spreading  ulcer  described 
above,  and  the  naked-eye  appearance  presented  in  either  case 
very  similar,  except  for  the  great  thickening  of  the  undermined 
edges  and  base  of  the  chronic  ulcer.  If  the  extension  of  the 
edge  is  coming  to  a  standstill  or  occurring  less  rapidly,  such 
edge  may  be  almost  vertical  or  appear  cleanly  cut  out. 

The  extension  of  chronic  ulcer,  therefore,  takes  place  with 
varying  degrees  of  acuteness.  After  a  period  of  quiescence 
the  edge  of  a  chronic  ulcer  may  again  commence  to  extend 
laterally.  When  these  irregularities  of  extension,  the  varia- 
tions in  the  amount  of  thickening,  and  the  modifications  due 
to  position  and  other  influences  are  taken  into  consideration, 
it  will  be  readily  understood  how  variable  may  be  the  appear- 
ance of  a  chronic  ulcer  of  the  stomach,  and  how  impossible  it 
is  to  adequately  describe  all  these  variations.  One  edge  of 
the  ulcer  may  be  in  the  condition  of  cicatrization,  whilst  another 
is  stationary. 

The  mucous  membrane  forming  the  edge  and  immediately 
surrounding  the  ulcer  is  always  in  a  condition  of  gastritis. 

Usually  there  are  no  naked-eye  appearances  to  indicate 
this,  except  for  the  amount  of  tenacious  mucus  adhering  to  it. 
Occasionally,  however,  in  very  old  ulcers,  pigmentation  and  a 
polypoid  condition  of  the  mucous  membrane,  with  sometimes  a 
varicose  dilatation  of  its  veins  [9],  and  other  changes  peculiar 
to  this  condition,  may  be  seen.  The  contraction  of  the  fibrous 
base  of  the  ulcer  may  have  thrown  the  surrounding  mucous 
membrane  into  radiating  folds,  or  otherwise  deformed  it.  The 
condition  of  the  mucous  membrane  in  the  remaining  parts  of  the 
stomach  may  also  be  one  of  gastritis,  especially  if  pylori c 
stenosis  be  present.  Jaworski  and  Korczynski  [10]  consider 
that  in  such  cases  the  gastritis  is  the  primary  condition. 

Microscopical  Examination. — The  edge  of  a  chronic  ulcer  is 
greatly  thickened  by  chronic  inflammatory  tissue  involving 
each  coat  of  the  stomach  and  extending  outwards  around  the 
ulcer  for  varying  distances,  where  it  gradually  disappears. 
The  submucous  layer  is  especially  affected,  it  may  constitute 
more  than  half  the  entire  thickness  of  the  wall  of  the  stomach, 
and  it  is  commonly  thickened  for  a  greater  distance  outwards 
than  any  other  layer.  It  is  chiefly  responsible  for  the  elevation 
of  the  mucous  membrane  at  the  edge  of  the  ulcer.  At  its  free 
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FIG.  i.     PHOTOGRAPH  OF  A  CHRONIC  ULCER  SITUATED  ON 

THE   SMALL   CURVATURE    IN    THE    BODY   OK   THE   STOMACH. 
It  shows  the  undermining  of  the  edge  which  at  the  lower  end  of  the 
ulcer  has  lead  to  perforation.    (Size    a    little  diminished.)    (U.C.H. 
Surgical  Case  Hooks,  Sir  R.  Godlee,  1911,  No.  357.) 


2.     PHOTOGRAPH  OF  A  CHRONIC  ULCER  IN 
SYPHILITIC  PATIENT. 

The  liver  and  pancreas  are  expo>ed  in  the  base.    (Size  much 
diminished.    (U.C.H.  P.M.     Register  191 1,  No.  48.) 
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FlG.    I.      MlCROPHOTOGRAPH   OF  THE  EDGE  OF  THE    CHRONIC 

ULCER    REPRESENTED    BY    FlG.    I,  PLATE   XV,    TO   SHOW    THE 

GREAT   THICKENING    OF    THE    SUB-MUCOUS    TISSUE    AND    THE 

UNDERMINING   OF   THE    EDGE. 


FlG.    2.       MlCROPHOTOGRAPH     OF     ANOTHER    EDGE    OF    THE 
SAME    ULCER    SHOWING    A    LARGE    SLOUGH     IN     PROCESS    OF 
SEPARATION,  WHICH    WILL    LEAD   TO   CONSIDERABLE    UNDER- 
MINING  OF   THE    EDGE. 
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edge  in  the  wall  of  the  ulcer  it  is  commonly  necrotic,  and  large 
sloughs  may  be  seen  separating  from  it  and  the  adjacent 
muscular  tissue,  so  that  the  edge  of  the  ulcer  becomes  under- 
mined and  the  mucous  membrane  overhanging. 

The  submucous  thickening  consists  of  .a  finely  fibrillated 
connective  tissue,  containing  many  cells,  especially  towards 
the  free  end,  and  it  is  apparently  fairly  vascular.  The  vessels 
embedded  in  it  may  be  thickened,  but  not  uncommonly  look 
normal. 

The  muscular  coat  of  the  stomach,  although  cut  up  by  a 
material  like  that  just  described,  which  gradually  leads  to  its 
atrophy  and  disappearance,  can  still  be  recognized  at  the  edge 
of  the  ulcer,  where  its  free  end  is  necrotic.  The  peritoneum 
is  thickened  a  little  beyond  the  edge  of  the  ulcer,  and  the  base 
of  the  latter  is  exclusively  formed  of  this  tissue.  It  is  denser 
than  the  submucous  thickening,  often  contains  masses  of  fat, 
and  intimately  blends  with  any  adhesions  which  are  present. 
The  arteries  and  nerves  ramifying  in  this  tissue  show  evidence 
of  chronic  inflammation  and  degeneration,  and  thrombosis  may 
be  present,  or  an  obliterating  endarteritis  [11].  On  the  surface 
of  the  base  is  a  thin  layer  of  necrotic  tissue. 

The  mucous  membrane  is  considerably  infiltrated  with 
round  cells,  and  the  lymph  follicles  often  appear  more  diffuse 
than  normal.  The  gland  cells  stain  well,  and  groups  of  dilated 
glands,  lined  by  cubical  cells,  occur  in  places.  At  the  extreme 
edge  the  glands  become  shorter,  and  bend  over  towards  the 
muscularis  mucosse,  and  fuse  with  that  structure  and  the  sub- 
mucous  tissue,  the  whole  forming  a  rounded  or  sometimes 
sharper  smooth  edge  of  fibrous  tissue.  There  is  no  doubt,  as 
I  have  observed  myself,  and  in  confirmation  of  the  work  of 
others,  that  a  proliferation  of  some  of  the  glands  at  the  edge 
of  the  ulcer  may  occur.  The  newly  formed  tubes  occur  in 
groups,  and  dip  down  deep  into  the  mucous  membrane.  They 
are  lined  by  cells  similar  to  those  of  the  ducts  of  the  glands,  and 
may  undergo  cystic  dilatation.  The  muscularis  mucosse  per- 
si>ts  to  the  edge.  Its  muscular  fibres  are  somewhat  separated 
in  places,  especially  at  the  edge,  by  round  cells.  Under  it  in 
the  submucous  tissue  are  collections  of  lymphoid  cells,  which 
sometimes  form  an  almost  continuous  layer,  and  communicate 
with  the  cells  in  the  mucous  membrane  by  means  of  those  in 
the  muscularis  mucosse. 

A  section  through  the  spreading  edge  of  a  chronic  ulcer  may 
show  that  the  mucous  membrane  is  in  a  much  more  pronounced 
condition  of  gastritis  than  described  above.  The  infiltration 
with  leucocytes  and  round  cells  is  very  great,  and  the  gastric 
glands  are  short,  irregularly  situated,  and  have  largely  dis- 
appeared. Those  which  remain  show  desquamation  of  the 
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cells.  The  mucous  membrane  is  very  thin,  and  gradually 
disappears  at  the  edge  of  the  ulcer,  where  it  consists  merely  of 
strands  of  interstitial  tissue  with  abundant  round  cells  and  a 
few  irregular  spaces  here  and  there  containing  desquamated 
gland  cells. 

The  muscularis  mucosse  is  broken  up  and  invaded  by  round 
cells,  and  at  the  edge  disappears  in  the  base  of  the  ulcer.  The 
submucous  tissue  is  thickened  for  some  distance  beyond  the 
edge,  and  consists  of  fine  fibres  and  a  considerable  number  of 
cells  and  small  vessels.  It  forms  the  base  of  the  ulcer  at  the 
edge  of  the  latter. 

The  muscular  coat  is  somewhat  infiltrated  with  cells,  and 
comes  to  the  surface  in  the  base  of  the  ulcer  internal  to  the 
submucous  tissue.  The  peritoneum  is  variously  thickened,  and 
especially  so  internal  to  the  muscular  coat,  where  it  forms  the 
base  of  the  ulcer.  The  edge,  therefore,  of  the  spreading  por- 
tion is  very  shallow  and  sloping,  and  has  a  terraced  appearance. 

Sloughs  can  be  seen  separating  from  each  layer  in  the  base 
of  the  ulcer,  but  there  is  no  undermining  of  the  edge.  The 
ends  of  the  muscular  layer  may  suddenly  turn  upwards  towards 
the  surface  of  the  base  of  the  ulcer,  where  they  become  necrotic. 
This  is  probably  due  to  the  contraction  of  the  fibrous  base  of 
the  ulcer  drawing  the  edges  together. 

The  shelving  edge  of  an  ulcer  which  is  extending  must  not  be 
confused  with  an  edge,  that  is  healing,  and  which  may  look 
quite  shallow.  They  can  be  quite  easily  distinguished  micro- 
scopically, for  the  healing  edge  presents  a  mucous  membrane 
which  is  thin,  and  consists  of  a  very  delicate  stroma  containing 
abundance  of  round  cells  in  which  the  cubical  glandular  cells 
of  the  surface  proliferate.  The  new  glands  are  easily  recog- 
nized. Their  cells  are  well  stained,  and  they  are  merely  short 
imaginations  of  the  surface  epithelium  which  can  be  seen 
extending  on  to  the  base  of  the  ulcer.  The  shallow  base  of 
the  ulcer  consists  of  granulation  or  finely  fibrillated  connective 
tissue;  whereas  in  an  extending  edge  the  disintegrating  coats 
of  the  stomach  are  readily  recognized,  the  base  being  covered 
with  a  layer  of  necrotic  tissue.  Newly  formed  mucous  mem- 
brane, may,  however,  be  sometimes  seen  creeping  up  to  the 
disintegrating  edge  of  an  ulcer,  where  it  stops,  not  having  any 
healthy  tissue  over  which  to  grow. 

On  the  peritoneal  aspect  of  a  chronic  ulcer  the  thickening  and 
opacity  of  that  membrane  forms  a  white  plaque,  which  is  often 
puckered  from  the  contraction  of  the  base  of  the  ulcer.  Since 
digestion  is  continually  progressing  in  the  base  of  a  chronic 
ulcer,  it  follows  that  sooner  or  later  the  wall  of  the  stomach 
must  be  perforated. 

This  event  is  warded  off  for  a  time  by  the  inflammatory 
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FlG.    I.       MlCROPHOTOr.RAFH    OF   AN    EDGE   OF   THE   CHRONIC 
ULCER    REPRESENTED    BY    FlG.    I,   PLATE   XV. 

There  is  marked  thickening  of  the  sub-mucous  tissue  and  regeneration  of  the 
mucous  memnrane  is  occurring,  hut  its  further  growth  over  the  base  of  the 
ulcer  has  been  stopped  by  a  mass  of  necrotic  tissue 


FlG.  2.  MlCROPHOTOGRAPH  OF  A  SECTION  OF  THE  MUCOUS 
MEMURANE  SURROUNDING  AN  ULCER  OF  THE  STOMACH  TO 
SHOW  THE  CONDITION  OF  GASTRITIS  WHICH  SO  FREQUENTLY 

ACCOMPANIES   THIS    DISEASE. 
(U.C.H.  P.M.  Register  1910,  No.  208.) 
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thickening  which  occurs  at  the  base,  but  eventually  a  circum- 
scribed poition  of  the  latter  becomes  necrotic  throughout  its 
whole  thickness,  and  gives  way,  leading  to  perforation  into  the 
general  peritoneal  cavity,  and  resulting  peritonitis.  The 
aperture  in  the  peritoneum  is  round  or  oval,  and  often  closed 
by  a  yellowish  plug  of  lymph  or  necrosed  tissue.  Sometimes, 
however,  the  necrotic  portion  of  the  base  happens  to  be  ad- 
jacent to  some  flat  surface  which  supports  it,  and  over  which 
it  moves  but  little  during  respiration.  In  such  a  case  peri- 
tonitis may  be  set  up  at  the  spot,  from  which  it  spreads  locally, 
the  lymph  fixing  the  two  organs  together.*  A  local  abscess 
may  result,  or  the  peritonitis  may  heal  and  fix  the  two  organs 
permanently  together.  Adhesions  may  also  form  on  the 
peritoneal  aspect  of  an  ulcer,  although  the  base  has  not  become 
necrotic,  a  less  virulent  form  of  peritonitis  having  been  occa- 
sioned, and  it  is  a  fact  that  in  more  than  half  the  cases  in  which 
perforation  has  not  occurred  such  adhesions  are  present. 

When  adhesions  have  formed  in  this  way  and  the  wall  of  the 
stomach  eventually  perforates,  the  adhesions  around  the  base  of 
the  ulcer  may  prevent  the  escape  of  the  stomach  contents  into 
the  general  peritoneal  cavity,  and  a  local  abscess  may  result. 
In  other  cases  the  tissues  forming  the  adhesions  themselves  are 
liable  to  become  inflamed  and  ulcerated,  so  that  perforative 
peritonitis  is  not  prevented.  A  local  abscess  may  also  arise 
if  the  perforation  occurs  outside  the  peritoneum,  as,  for  example, 
between  the  layers  of  the  small  omentum.  Occasionally  the 
local  abscess  may  be  quite  small  and  discharge  its  contents 
into  the  stomach.  In  such  a  case  the  original  base  of  the  ulcer 
may  have  completely  disappeared  and  be  replaced  by  a  small 
cavity  outside  the  stomach,  and  limited  in  all  directions  by 
adhesions.  In  a  case  of  this  sort  which  occurred  at  University 
College  Hospital  f  the  cavity  had  formed  in  connection  with 
an  ulcer  involving  the  cardiac  orifice  of  the  stomach.  The 
cavity  was  about  the  size  of  a  walnut,  and  was  situated  in  the 
lesser  sac  of  the  peritoneum.  It  was  bounded  by  the  small 
omentum  and  diaphragm,  being  situated  just  under  the  peri- 
cardium. This  sac  communicated  with  the  general  peritoneal 
cavity  by  a  round  perforation  in  the  small  omentum,  which 
had  been  ulcerated  through,  general  peritonitis  resulting. 

In  other  cases  in  which  the  base  of  the  ulcer  has  become 
more  intimately  adherent  to  some  structure,  when  the  wall  of 
the  stomach  has  become  destroyed,  that  structure  will  form 
the  floor  of  the  ulcer.  The  degree  to  which  it  is  subsequently 
laid  bare  depends  upon  the  amount  of  the  lateral  extension  of 
the  ulcer,  and  the  degree  to  which  it  is  destroyed  by  the  gastric 

*  U.C.H.  Surgical  Case-Books,  1909,  Mr.  R.  Johnson,  vol.  cclv.,  p.  13. 
t  U.C.H.  P.-M.  Register,  1910,  No.  12. 
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juice  depends  upon  its  resisting  power  to  the  action  of  that 
fluid.  If  the  exposed  structure  happens  to  be  a  hollow  organ, 
the  diaphragm,  or  the  external  abdominal  wall,  perforation  may 
occur.  Such  cases  will  be  fully  described  later.  A  remarkable 
case  is  recorded  by  Cruveilhier  [12],  in  which  the  xiphoid  process 
was  exposed  in  the  base  of  an  ulcer,  and  almost  perforated. 

Of  the  solid  organs  the  pancreas  is  most  often  exposed  in 
the  base  of  an  ulcer,  because  chronic  ulcer  is  most  frequently 
situated  opposite  to  this  structure,  but  the  liver  and  spleen 
may  likewise  suffer,  the  latter,  however,  very  rarely.  What- 
ever organ  constitutes  the  floor  of  the  ulcer,  it  is  usually 
depressed  below  the  level  of  the  mucous  membrane,  but  some- 
times it  projects  into  the  cavity  of  the  stomach,  the  base  of  the 
ulcer  being  then  convex.  The  surrounding  edge  of  the  ulcer 
is  raised  and  inverted  to  some  extent  owing  to  retraction  of  the 
muscular  coat,  but  chiefly  owing  to  undermining  by  the  gastric 
juice,  and  perforation  may  eventually  occur  from  ulcer ation 
of  the  adhesions  in  this  position. 

The  two  changes  which  occur  in  the  organ  thus  exposed  are 
necrosis  and  inflammation.  The  pancreas,  as  already  stated, 
very  commonly  forms  the  base  of  an  ulcer.  It  is  compara- 
tively resistant  to  the  action  of  the  gastric  juice,  and  very  often 
the  lobules  of  the  gland  can  be  seen  lying  bare  in  the  base  of 
the  ulcer.  The  type  of  inflammation  which  attacks  the  gland 
is  usually  chronic,  leading  to  thickening  of  the  interstitial 
tissue,  and  it  especially  affects  the  surface  of  the  organ,  which 
is  converted  into  a  hard  sclerotic  mass.  The  pancreatic  ducts 
may  be  exposed  and  ulcerated,  so  that  they  open  into  the  base 
of  the  ulcer  forming  pancreatic  fistulse  [13].  The  branches 
of  the  pancreatico-duodenal  or  splenic  arteries  supplying  the 
pancreas  may  be  exposed  in  the  floor  of  the  ulcer  and  opened, 
as  may  also  the  main  trunks  themselves,  giving  rise  to  fatal 
haemorrhage.  The  process  of  necrosis  and  ulcer  ation  of  the 
pancreas  may  be  markedly  acute,  however,  and  lead  to  gan- 
grene of  the  organ  with  separation  of  a  portion  of  it,  to  the 
formation  of  a  suppurating  cavity  in  its  substance,  or  to  its  com- 
plete perforation  [14]. 

When  the  liver  is  exposed  and  forms  the  base  of  the  ulcer, 
its  eroded  surface  may  be  irregular  or  smooth,  and  concave 
or  convex.  The  resulting  inflammation  and  necrosis  which  is 
set  up  is  sometimes  acute,  as  in  the  case  of  the  pancreas  leading 
to  suppuration  and  to  the  formation  of  cavities  in  the  liver  [15J. 
In  a  case  occurring  at  Univeristy  College  Hospital,*  a  large 
abscess  was  found  in  the  liver,  and  the  ulcer  whose  perforation 
had  given  rise  to  it  subsequently  healed,  leaving  the  abscess. 
The  ulcer  in  this  case  was,  however,  not  a  very  chronic  one. 

*  U.C.H.  P.-M.  Register,  1910,  No.  49. 
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FIG.  i.     PHOTOGRAPH  OF  A  CHRONIC  ULCER  OF  THE 

STOMACH     EXPOSING    THE     PANCREAS,     THE    LOBULES 
OF   WHICH    ARE   TO    BE    SEEN     IN    THE    BASE    OF    THE 

ULCER. 

The  cardiac  and  pyloric  orifices  are  drawn  nearer  together.     (Size 

much  reduced.)    (From  Case  8,  page  185  ;  U.C.H.  P.M.  Register 

1910,  No.  94.) 


FIG.  2.  PHOTOGRAPH,  VERY  MUCH  RE- 
DUCED, OF  A  CHRONIC  ULCER  OF  THE 
STOMACH  EXPOSING  A  LARGE  AREA  OF 

THE    LIVER. 
(U.C.H.  Museum  Med.  Catalogue,  No.  3052. 
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Destruction  of  the  bloodvessels  of  the  liver  occasionally 
results  in  haemorrhage.  Perforation  of  the  gall-bladder  or  bile 
ducts,  although  very  rare,  may  occur,  leading  to  fistulae.  As 
might  be  gathered  from  a  knowledge  of  the  usual  position  of 
an  ulcer  of  the  stomach,  it  is  a  very  rare  event  for  the  spleen  to 
be  exposed.  Such  cases  have,  however,  been  recorded;  and, 
as  in  the  case  of  the  liver  and  pancreas,  haemorrhage  has  re- 
sulted in  some  of  them  from  destruction  of  branches  of  the 
splenic  artery  and  the  splenic  pulp  [16]. 

According  to  Brinton  [1],  in  34  cases  of  fatal  haemorrhage 
which  he  collected  the  bleeding  came  from  the  substance  of  the 
liver  in  3,  and  from  the  substance  of  the  spleen  in  1  instance. 
These  numbers  cannot  be  regarded  as  expressing  the  fre- 
quency of  bleeding  from  these  organs  with  any  degree  of 
accuracy. 

The  haemorrhage  from  a  chronic  ulcer  of  the  stomach  may 
arise  from  small  arteries,  veins,  and  capillaries  situated  in  the 
wall  of  the  stomach,  and  which  are  opened  as  the  ulcer  spreads 
laterally  and  deepens.  This  type  of  haemorrhage,  although  it 
leads  to  a  secondary  anaemia,  is  not  immediately  serious;  and 
although  the  blood,  which  is  altered  to  a  black  colour  by  the 
acid  of  the  gastric  juice,  this  alteration  being  favoured  by  the 
hyperacidity  which  is  so  frequently  present,  is  commonly 
vomited  or  passed  as  melaena,  yet  in  many  cases  it  is  present 
in  such  small  quantities  that  it  can  only  be  recognized  by  a 
careful  examination  of  the  faeces  for  "  occult  blood." 

More  serious  haemorrhage  arises  from  the  erosion  of  a  large 
branch  of  a  main  artery,  and  may  lead  to  repeated  attacks 
of  haematemesis,  which,  however,  is  only  occasionally  fatal. 
When  a  main  artery  is  opened,  or  an  artery  outside  the  stomach, 
by  the  gradual  digestion  of  adhesions,  profuse  vomiting  of 
blood  occurs,  and  very  frequently  proves  fatal.  Cruveilhier 
[8]  states  that,  although  haemorrhage  may  come  from  any 
artery  of  the  stomach,  in  all  his  fatal  cases  of  haematemesis 
either  the  coronary  or  the  splenic  artery  was  opened. 

The  patient  may  die  before  blood  is  vomited  or  passed  by 
the  bowel,  and  at  the  autopsy  a  large  blood-clot,  having  the 
shape  and  size  of  the  stomach,  and  forming  a  complete  cast 
of  the  interior  of  the  organ,  may  be  found.*  On  the  other  hand, 
a  similar  condition  may  be  present,  blood  having  been  passed 
by  the  bowel,  f  although  none  was  vomited. 

The  opened  vessel  is  to  be  seen  in  the  base  of  the  ulcer, 
sometimes  projecting  as  a  papilla,  from  which  blood  can  be 
squeezed,  or  which  contains  a  clot  of  blood.  In  other  cases 
the  vessel  may  have  undergone  aneurismal  dilatation  [17] 

*  U.C.H.  P.-M.  Register,  1911,  No.  7. 
t  Ibid..  1907,  No.  61. 
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before  the  final  rupture  occurred.*  Although  an  arterial 
branch  of  considerable  size  has  been  opened  up,  which  in  the 
case  of  acute  ulcer  would  undoubtedly  have  given  rise  to 
death,  it  may  happen  that  only  small  amounts  of  blood  have 
been  vomited  during  life  in  the  form  of  coffee-grounds  material.  J" 
This  is  due  to  the  thickening  of  the  arterial  wall  from  chronic 
inflammation  and  partial  obliteration  of  its  lumen  by  throm- 
bosis. Such  arteries  are  partially  embedded  in  the  fibrous 
floor  of  the  ulcer,  and  complete  occlusion  may  have  taken  place, 
the  vessel  having  been  converted  into  a  cord.  The  only  visible 
portion  of  the  artery  may  be  the  spot  from  whence  blood  is 
oozing. 

Wilson  Fox  [9]  pointed  out  that  the  contrast  between  the 
liability  to  perforation  and  haemorrhage  is  determined  by  the 
anatomical  position  of  the  disease,  because  ulcers  situated  on 
the  anterior  wall,  which  are  the  most  liable  to  perforate, 
rarely  invade  any  of  the  large  vessels,  whose  branches  are 
only  sparingly  distributed  in  this  situation.  Cases  such  as 
that  recorded  by  Budd  [18]  are  not  common.  He  relates  the 
case  of  a  patient  who  had  had  symptoms  of  chronic  ulcer  for 
fifteen  years,  and  who  perforated  a  few  days  after  a  severe 
attack  of  haemorrhage.  The  main  trunk  which  is  most  com- 
monly eroded  is  the  splenic  artery.  Brinton  [1]  collected 
52  cases  of  fatal  haemorrhage,  and  found  that  in  24  instances 
the  ulcer  occupied  the  small  curvature;  in  17  the  posterior 
surface ;  in  6  the  pyloric  extremity ;  in  2  the  anterior  surface ; 
in  2  the  cardiac  extremity  ;  and  in  1  the  middle  of  the 
organ. 

In  29  of  these  cases  the  ulcer  perforated  all  the  coats  of  the 
stomach,  and  opened  up  a  main  trunk,  the  splenic  artery 
being  eroded  in  16  instances,  and  the  coronary  or  superior 
pyloric  in  13.  This  agrees  with  the  statistics  of  Savariand  [19], 
whose  numbers  are  as  follows :  In  54  cases  the  bleeding  came 
from  the  splenic  artery  in  17,  the  coronary  artery  in  6,  the 
pancreatico-duodenal  in  7,  the  gastric  arteries  in  10;  in  10  the 
source  was  undetermined,  and  in  4  it  was  venous.  When  the 
branches  of  the  arteries  are  considered,  the  coronary  artery  is 
probably  the  one  most  commonly  affected.  Two  main  arteries 
may  be  opened  together,  as  in  a  case  quoted  by  Habershon  [20], 
in  which  both  the  splenic  and  pancreatico-duodenal  arteries 
were  eroded. 

Certain  lesions  of  the  mucous  membrane  may  be  found  in 
association  with  chronic  ulcer.  Under  certain  conditions, 
which  will  be  discussed  later,  more  or  less  widespread  ulcera- 
tion  may  be  found  in  the  mucous  membrane  around  a  chronic 

*  U.C.H.  Medical  Museum  Catalogue,  No.  3,045. 
t  U.C.H.  P.-M.  Register,  1910,  No.  26. 


PLATE  XVI 


FIG.    i.     PHOTOGRAPH    OF   THE  CHRONIC    ULCER    OF  THE    STOMACH 

REFERRED   TO   ON    PAGE    55,    SHOWING    A    TRIANGULAR    AREA    OF   ACUTE 

ULCERATION     IN     THE     MUCOUS     MEMBRANE    AT     THE     UPPER      EDGE     OF 

THE    SPECIMEN. 


FIG.    2.     PHOTOGRAPH    OF   THE  CHRONIC    ULCER  OF   THE   STOMACH 

REFERRED  TO  ON  PAGE  55,  IN  WHICH  ACUTE  ULCERATION  OCCURRED 

AT  THE  EDGE  OF  THE  ULCER  AND  SPREAD  IN  THE  MUCOUS  MEMBRANE 

FOR  A  CONSIDERABLE  DISTANCE  UP  THE  OESOPHAGUS. 
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ulcer.  This  acute  ulceration  commences  at  the  edge  of  the 
chronic  ulcer,  and  spreads  in  the  mucous  membrane  for  vary- 
ing distances.  It  is  a  much  more  acute  process  than  that 
which  has  been  described  as  leading  to  the  spreading  of  an 
ulcer,  and  may  be  very  conveniently  termed  secondary  acute 
ulceration.  The  mucous  membrane  is  stripped  off  the  sub- 
mucous  tissue,  and  gives  rise  to  considerable  bleeding.  The 
surface  of  the  denuded  submucous  tissue  may  be  smeared  over 
with  small  black  clots  of  blood.  Two  cases  of  this  kind  have 
recently  died  at  University  College  Hospital. 

Each  case  had  been  admitted  as  a  perforated  gastric  ulcer. 
The  ulceration  had  apparently  commenced  subsequent  to  the 
operation  of  stitching  up  the  perforation.  In  each  case  there 
was  accidental  narrowing  of  the  pylorus  by  the  stitches,  and 
melsena  or  haematemesis  commencing  after  the  operation  was 
the  chief  symptom. 

In  the  first  case*  the  perforation  was  situated  on  the  small 
curvature  of  the  stomach,  2  inches  from  the  pylorus,  and  a 
local  abscess  resulted.  Vomiting  of  coffee-grounds  material 
commenced  a  week  after  the  operation,  and  the  patient  died 
of  pneumonia  a  fortnight  later.  At  the  autopsy  a  chronic 
thickened  ulcer,  about  1£  inches  long,  was  situated  on  the 
small  curvature,  almost  adjacent  to  the  pylorus.  A  triangular 
area  of  acute  ulceration  of  the  mucous  membrane,  about 
\  inch  long,  extended  from  this  ulcer,  with  which  it  was  con- 
tinuous. It  was  sharply  punched  out,  and  involved  the  mucous 
membrane  only.  The  base  was  smeared  over  with  a  little  black 
blood  (see  Plate  XVI.,  Fig.  1).  The  first  part  of  the  duodenum 
had  been  accidentally  stitched  to  the  base  of  the  ulcer,  thereby 
increasing  the  obstruction  to  the  outlet  of  the  stomach,  pro- 
duced by  the  ulcer. 

In  the  second  casef  the  perforation  was  situated  in  the  first 
part  of  the  duodenum,  and  general  peritonitis  was  present. 
Melsena  commenced  on  the  fifth  day  after  the  operation,  and 
the  patient  died  seventeen  days  later.  Haematemesis  occurred 
once  only.  At  the  autopsy  a  large,  deep  ulcer  was  found, 
involving  the  cardiac  orifice  of  the  stomach  in  its  whole  cir- 
cumference. An  acute  ulceration  had  commenced  in  the  edge 
of  the  ulcer,  had  eroded  the  mucous  membrane  in  its  vicinity, 
and  spread  up  the  whole  circumference  of  the  oesophagus  for 
4  inches,  the  mucous  membrane  of  which  had  almost  entirely 
disappeared  over  this  area  (see  Plate  XVI.,  Fig.  2). 

There  was  a  duodenal  ulcer,  which  was  cicatrizing,  and  had 
greatly  narrowed  the  duodenum  in  the  process.  The  stitches 
closing  the  perforation  had  further  narrowed  that  vise  us. 

*  U.C.H.  P.-M.  Register,  1909,  No.  118, 
t  Ibid.,  1910,  No.  12, 
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Phlegmonous  gastritis  in  association  with  ulcer  of  the 
stomach  is  of  very  rare  occurrence. 

That  it  may  occur  and  lead  to  thrombosis  and  suppuration 
in  the  portal  vein  is  shown  by  the  case  described  by  Bristowe 
[21].  Local  abscess  in  the  submucous  tissue  of  the  stomach 
may  occur  in  the  vicinity  of  an  ulcer. 

Chronic  ulcer  of  the  duodenum  may  be  associated  with  chronic 
ulcer  of  the  stomach.  The  association  with  acute  gastric 
ulcer  has  already  been  referred  to. 

3.  SCABS. 

We  have  seen  that  acute  ulcer  of  the  stomach  heals  rapidly 
in  a  large  number  of  cases,  and  that  different  kinds  of  scars 
result  according  to  the  depth  of  the  original  ulcer  and  to  the 
rapidity  of  the  healing.  We  have  also  seen  that  in  a  further 
number  of  cases  acute  ulcer  continues  extending,  and  that 
this  extension  is  accompanied  by  inflammatory  thickening, 
which  is  especially  marked  at  those  edges  where  extension 
has  stopped.  A  continuance  of  the  process  leads  to  chronic 
ulcer.  There  is  no  doubt,  from  the  characters  of  the  scars 
of  the  larger  ulcers,  that  healing  may  take  place  at  any  stage 
after  the  ulcer  has  stopped  extending,  but  that  it  becomes 
increasingly  difficult  the  more  thickening  there  is  present,  or, 
in  other  words,  the  more  chronic  the  ulcer  is. 

Unless  the  base  is  covered  with  mucous  membrane,  healing 
cannot  be  said  to  have  taken  place,  and  large  adherent  and 
greatly  thickened  ulcers  with  deeply  excavated  bases  in  most 
cases  never  heal  at  all.  It  is  true  that  the  edges  may,  unless 
prevented  by  adhesions,  because  more  or  less  approximated  by 
contraction  of  the  fibrous  base,  and  that  the  latter  may  partially 
fill  up  with  granulation  tissue,  which  subsequently  becomes 
fibrous;  but  even  in  such  cases  the  mucous  membrane  at  the 
edge  of  the  ulcer  is  unable  to  grow  over  the  base,  which  is 
covered  by  necrotic  tissue.  Such  an  ulcer  is  not  healed,  and  the 
fibrous  base  is  liable  to  become  rapidly  digested  again  under 
conditions  of  which  we  are  at  present  ignorant.  When  com- 
plete healing  occurs  and  regenerated  mucous  membrane  grows 
from  the  edges  and  covers  the  cicatrix,  this  new  mucous  mem- 
brane is  very  imperfectly  regenerated  [22],  and  merely  consists 
of  irregularly  placed  tubules,  some  of  which  are  dilated  into 
cysts.  The  tubules  are  lined  by  cylindrical  epithelium,  and 
have  the  appearance  of  adenomata.  This  statement  agrees 
with  my  own  experimental  observations  upon  the  healing  of 
ulcer. 

As  in  acute  ulcer,  there  is  no  regeneration  of  the  muscular 
fibres,  and  the  whole  depth  of  the  scar  consists  of  fibrous 
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tissue.  Although  an  ulcer  has  been  completely  healed,  it  may 
again  become  ulcerated  at  one  spot  over  a  vessel  and  lead  to 
death  by  haemorrhage  [23].  The  appearance  of  a  scar  is  that  of  a 
whitish,  slightly  depressed  cicatrix,  causing  a  puckering  of  the 
stomach  wall,  the  surrounding  mucous  membrane  being  thrown 
into  radiating  folds.  A  similar  appearance  may  be  presented 
on  the  peritoneal  aspect,  the  peritoneum  being  puckered,  and 
often  showing  a  dull  white  cicatrix,  with  radiations  spreading 
from  it  as  a  centre.  In  other  cases  adhesions  are  present. 
The  wall  of  the  stomach  may  be  deformed  in  various  ways 
and  to  different  extents  by  the  contraction  of  the  base  of  the 
ulcer.  Stenosis  of  the  pyloric  or  cardiac  orifice,  leading  to 
dilatation  or  diminution  in  the  capacity  of  the  stomach,  are 
thus  produced.  The  two  orifices  may  be  approximated,  leading 
to  globular  dilatation  of  the  stomach,  as  in  Barnhoff's  case  [24], 
where  the  orifices  were  only  Ij-  inches  apart,  or  hour-glass 
contraction  may  result.  Such  deformities  may  occur  although 
the  ulcer  is  unhealed. 

It  is  extremely  doubtful  if  ever  the  scar  of  a  chronic  ulcer 
stretches  so  as  to  form,  a  pouch,  but  pouches  may  occur  in 
connection  with  stenosis  of  the  pylorus  from  ulcer.  The 
pouches  are  produced  by  a  local  bulging  of  a  portion  of  the 
stomach  wall,  owing  to  the  pressure  of  the  stomach  contents. 
The  pouch  is  commonly  situated  between  the  scar  or  ulcer  and 
the  pylorus  [25].  I  have  only  seen  three  cases  of  this  sort. 
The  first  patient*  was  a  female,  aged  twenty-nine  years,  and 
was  admitted  to  my  out-patient  department  at  Universitj' 
College  Hospital  suffering  from  non-malignant  stricture  of  the 
pylorus.  At  the  operation  the  stomach  was  found  to  be  con- 
siderably dilated,  and  the  pylorus  narrowed  by  cicatrization  of 
an  ulcer.  A  scar  ran  from  the  upper  end  of  the  pyloric  ring 
downwards  and  to  the  left,  across  the  anterior  surface  of  the 
stomach  to  the  greater  curvature.  Immediately  to  the 
stomach  side  of  the  pylorus  a  round  pouch,  about  the  size  of 
a  walnut,  projected  from  the  greater  curvature  of  the  stomach. 
On  digital  examination,  it  appeared  to  be  formed  of  all  the 
coats  of  the  stomach. 

The  second  patient  was  a  malef,  aged  forty-five  years.  At 
the  operation  there  were  adhesions  between  the  gall-bladder 
and  liver  and  the  duodenum  and  pyloric  end  of  stomach.  The 
stomach  was  opened  to  inspect  the  interior,  and  a  small  pouch, 
just  admitting  the  tip  of  the  finger,  was  found  on  the  anterior 
wall  of  the  stomach,  immediately  at  the  pylorus 

In  another  case,J  which  died  in  University  College  Hospital, 

*  U.C.H.  O.-P.  Department,  Dr.  C.  Bolton,  1910,  No.  1057. 

t  U.C.H.  Medical  Case-Books,  Dr.  Rision  Russell,  1900,  No.  1123. 

t  U.C.H.  P.-M.  Register,  1907,  No.  139. 
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the  pylorus  was  narrowed  by  a  chronic  ulcer,  which  had  led 
to  dilatation  of  the  stomach.  A  diverticulum  of  the  stomach 
wall,  14-  inches  in  length,  and  situated  at  the  fundus  1%  inches 
below  the  cardiac  orifice,  communicated  with  the  cavity  of 
the  stomach  by  an  aperture  \  inch  in  diameter. 

A  pouch  may  also  arise  by  traction  of  the  stomach  upon  an 
adhesion.  Diffuse  cirrhosis  of  the  stomach  has  been  said  to 
arise  by  the  formation  and  spread  of  fibrous  tissue  throughout 
the  wall  of  the  stomach  from  the  scars  of  previous  ulcers. 
It  has  also  been  stated  that  the  scar  tissue  may  form  a  keloid 
[26].  In  such  cases  the  cavity  of  the  stomach  is  reduced 
in  size. 
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CHAPTER  II. 
GENERAL  PATHOLOGY. 

THE  general  pathology  of  ulcer  of  the  stomach  involves  the 
detailed  discussion  of  the  various  morbid  processes  which 
occur  during  the  evolution  and  cicatrization  of  the  ulcer,  the 
causes  of  these  phenomena,  and  the  effects  of  the  ulcer  upon 
the  functions  of  the  stomach  and  of  the  body  in  general. 

I.  THE  ULCERATIVE  PROCESS. 

In  all  cases  the  initial  lesion  is  an  acute  one,  and  an  acute 
ulcer  results.  This  ulcer  commonly  heals  rapidly,  but,  on 
the  other  hand,  it  may  extend;  whilst  a  secondary  inflamma- 
tory thickening  occurs,  corresponding  in  degree  to  the  chronicity 
of  the  ulcer.  A  chronic  ulcer,  which  is  produced  in  this  way, 
may  likewise  continue  extending,  so  that  a  description  of  the 
ulcerative  process  comprises  not  only  that  of  the  formation 
of  the  initial  lesion,  but  also  that  of  the  extension  of  acute 
and  chronic  ulcer. 

1.  THE  FORMATION  OF  ACUTE  ULCER. 

The  formation  of  acute  ulcer  of  the  stomach  is  only  in  some 
cases  understood. 

It  may  arise  in  several  ways,  but  when  once  formed,  its 
appearance  rarely  gives  any  clue  with  regard  to  the  initial 
lesion  which  has  preceded  it,  unless  other  lesions  are  present 
in  the  same  stomach  which  have  not  yet  developed  into  ulcers . 
Our  knowledge  of  the  exact  origin  of  acute  ulcer  is  therefore 
largely  dependent  upon  the  examination  of  such  cases,  and  the 
results  of  experimental  investigation.  An  ulcer  of  the  stomach, 
although  having  its  origin  in  lesions  similar  to  those  which 
precede  ulcers  in  other  parts  of  the  body,  yet  differs  from  those 
ulcers  in  the  fact  that  it  is  exposed  to  the  action  of  the  gastric 
juice,  which  produces  in  it  certain  changes,  which  result  in  the 
formation  of  "gastric  ulcer."  The  peculiar  appearances  of 
gastric  ulcer,  which  distinguish  it  from  all  other  ulcers,  are 
entirely  due  to  the  fact  that  it  has  been  exposed  to  the  action 
of  the  gastric  juice;  in  other  words,  the  appearances  presented 
are  due  to  the  peculiar  position  and  influences  to  which  the 
ulcer  is  subjected.  A  lesion  which  would  not  give  rise  to 
ulcer  at  all  in  other  parts  of  the  body  is  rapidly  converted 
into  an  ulcer  by  the  action  of  the  gastric  juice.  When  viewed 
from  this  standpoint,  it  is  seen  that  there  is  really  nothing 
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specific  about  a  gastric  ulcer.  It  is  merely  an  ulcer  produced 
in  the  stomach  in  the  same  way  as  ulcers  are  produced  in  other 
parts  of  the  body,  and  its  peculiarities  are  entirely  due  to  its 
accidental  position  in  the  body,  and  the  action  of  the  digestive 
juice  to  which  it  is  exposed.  There  is  no  doubt  that  certain 
of  these  lesions  are  more  common  in  the  stomach  than  in 
other  parts  of  the  body,  and  they  are  more  easily  converted 
into  ulcers,  but  there  is  no  specific  lesion  which  occurs  in  the 
stomach  and  in  no  other  part  of  the  body,  and  which  gives  rise 
to  gastric  ulcer. 

There  are  three  common  initial  lesions  which  give  rise  to 
acute  gastric  ulcer:  (a)  Localized  necrosis  of  a  portion  of  the 
mucous  membrane  of  the  stomach;  (b)  localized  haemorrhage 
into  the  mucous  membrane ;  (c)  inflammation  affecting  the 
lymphatic  follicles  which  lie  at  the  bases  of  the  glands  upon  the 
muscularis  mucosae.  In  whatever  way  the  initial  lesion  is  pro- 
duced, the  gastric  juice  promptly  digests  and  removes  the  dead 
or  devitalized  tissue,  and  an  acute  ulcer  results. 

A.  Necrosis  of  the  Mucous  Membrane. — Necrosis  of  the  mucous 
membrane  of  the  stomach  is  a  well-known  cause  of  acute  ulcer. 
It  may  be  produced  experimentally  in  several  ways,  but  in  the 
human  subject,  so  far  as  is  known  at  present,  the  causes  of 
such  necrosis  in  the  stomach  are  more  limited  in  number. 

The  commonest  of  these  causes  of  necrosis  of  the  mucous 
membrane  and  resulting  acute  ulcer  of  the  stomach  is  BAC- 
TERIAL INFECTION.  For  a  considerable  number  of  years  it 
has  been  known  that  acute  ulcer  of  the  stomach  is  frequently 
associated  with  certain  acute  infective  diseases,  and  there  is 
a  very  large  literature  upon  the  subject.  Bottcher  [1]  in 
1874  was  the  first  observer  to  demonstrate  bacteria  in  the 
tissues  forming  the  edges  and  floor  of  such  ulcers.  A  short 
account  of  the  infective  diseases,  which  have  been  shown  to 
be  associated  with  acute  ulcer,  has  been  given  in  discussing 
the  etiology  of  the  disease. 

In  these  cases  necrosis  alone  may  result,  or  it  may  be  asso- 
ciated with  haemorrhage  or  with  inflammation  of  the  lymphoid 
follicles.  The  infection  occurs  through  the  blood-stream,  and 
the  necrosis  is  due  to  the  direct  effect  of  the  bacterial  poison 
on  the  tissue  alone,  or  together  with  the  gastric  juice. 

It  is  true  that  the  vessels  in  the  neighbourhood  are  com- 
monly thrombosed,  but  in  most  cases  this  is  a  secondary  effect. 
There  is,  however,  no  doubt  that  the  necrosis  may  be  at  all 
events  partially  due  to  the  vascular  occlusion. 

The  relative  proportion  of  haemorrhage  and  necrosis  of  the 
tissue  varies.  Necrosis  alone  may  be  present  as  in  Dieulafoy's 
case  [2]  of  pneumococcic  infection,  and  Widal  and  Meslay's  [3] 
case  of  staphylococcic  infection.  The  infective  origin  of  the 
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ulcer  is  in  many  cases  proved  by  the  presence  of  bacteria  in  the 
small  bloodvessels,  and  Le tulle  [4]  brought  forward  experi- 
mental evidence  to  show  that  not  only  might  the  bacteria 
attack  the  stomach  through  the  bloodvessels,  but  that  in 
peritonitis  they  probably,  directly  attacked  the  stomach 
through  the  lymphatics. 

It  is  by  no  means  the  rule  to  find  the  organism,  and  it  must 
be  remembered  that  the  ulcer  may  become  secondarily  in- 
fected from  the  food  in  the  stomach.  However,  it  is  now 
recognized  that  bacteria  may  be  found  in  the  bloodvessels 
and  lymphatics,  and  growing  from  these  into  the  tissues  before 
the  actual  ulceration  has  commenced. 

The  kind  of  bacterium  causing  the  lesion  does  not  signify 
much  from  the  point  of  view  of  general  pathology.  All  organ- 
isms are  able  to  produce  similar  kinds  of  lesions ;  in  some  cases 
haemorrhage  preponderates,  and  in  some  necrosis.  The  in- 
fective disease  may  be  acute  or  chronic,  and  it  may  be  the 
specific  organism  of  the  disease  which  causes  the  stomach 
lesions,  or  the  latter  may  be  the  result  of  a  secondary  infection 
with  another  organism*  There  appears  to  be  very  little  doubt 
that  many  cases  of  acute  ulcer,  which  have  been  described  as 
occurring  in  various  non-infective  diseases  (e.g.,  heart  disease, 
liver  or  kidney  disease),  are  really  due  to  a  secondary  invasion 
of  the  body  by  micro-organisms. 

It  has  been  experimentally  proved  that  bacteria  are  able  to 
produce  acute  ulcers  of  the  stomach,  and  in  some  cases  that  the 
presence  of  bacteria  themselves  are  not  necessary,  the  toxins 
produced  by  the  bacillus  being  capable  of  bringing  about  the 
same  lesions.  The  earliest  observers  to  approach  this  question 
from  the  experimental  point  of  view  were  Lebert  [5]  in  1857 
and  Cohn  [6]  in  1860.  These  experimenters  injected  pus 
into  the  vessels  of  animals,  and  produced  a  pyaemic  con- 
dition with  ulcers  of  the  stomach  amongst  lesions  of  other 
organs. 

Le  tulle  [4],  to  whom  is  due  the  credit  for  having  prominently 
presented  this  aspect  of  the  pathology  of  gastric  ulcer,  in  1888 
produced  the  condition  by  the  intraperitoneal  injection  of 
Staphylococcus  aureus.  In  this  case  haemorrhage  was  the  most 
prominent  lesion  produced. 

Charrin  and  Ruffer  [7]  in  1889,  by  injection  of  Bacillus 
pyocyaneus,  or  a  filtered  culture  of  the  same,  produced  in  the 
rabbit  necrosis  and  haemorrhage  in  the  stomach  with  ulcers. 

Chantemesse  and  Widal,  [8]  by  injection  of  the  bacillus  from 
a  case  of  dysentery,  produced  several  ulcers  of  the  stomach. 
Wurtz  and  Leudet  [9]  produced  similar  lesions  by  injection  of 
lactic  bacillus  or  a  filtered  culture  of  the  same.  The  experi- 
ments of  Enriquez  and  Hallion  [10]  are  interesting  and  iin- 
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portant  because  they  produced  haemorrhages,  necrotic  patches, 
and  ulcers  by  the  injection  of  diphtheria  toxin  into  dogs  and 
guinea-pigs.  Similar  results  in  the  case  of  diphtheria  toxin 
were  obtained  by  Rosenau  and  Anderson  and  other  observers 
[11].  By  the  production  of  pneumococcic  septicaemia, 
Bezan9on  and  Griffon  [12]  produced  acute  ulcers  of  the  stomach, 
which  were  found  to  contain  pneumococci. 

Slatineano  [13],  on  the  other  hand,  failed  to  demonstrate 
bacteria  in  the  ulcers  which  he  produced  by  the  injection  of 
the  bacillus  of  Pfeiffer.  By  inoculation  with  the  meningo- 
coccus  of  Weichselbaum,  Gandy  and  Griffon  [14]  obtained 
patches  of  necrosis  in  the  stomach,  in  which  they  demonstrated 
the  organism.  Rodet  and  Zaidmann  [15]  similarly  produced 
ulcers  by  inoculation  with  E  berth's  bacillus  and  Bacillus  coli. 
Most  of  the  authors  lay  stress  upon  the  fact  that  in  these  cases 
there  was  very  little  or  no  inflammatory  reaction,  so  there  is 
no  doubt  that  the  lesions  were  not  primarily  inflammatory. 

One  important  point  is  that  not  only  will  the  lodgment  of 
bacteria  in  the  vessels  of  the  stomach  give  rise  to  necrosis  and 
haemorrhage,  but  that  these  lesions  may  be  produced  by 
bacterial  toxins  alone  as  in  the  experimental  work  of  Enriquez 
and  Hallion.  The  lesions,  therefore,  are  not  altogether  due 
to  embolism  pure  and  simple,  but  are  undoubtedly  examples 
of  bacterial  necrosis. 

Many  observers  have  been  unable  to  find  bacteria  in  the 
stomach  lesions  of  patients  which  were  undoubtedly  of  bac- 
terial origin;  and  in  Peron's  case  [16]  the  blood  was  found 
sterile,  although  repeatedly  cultivated. 

It  is  not  only  in  general  septicaemic  diseases  that  acute 
ulcer  of  the  stomach  arises,  but  also  in  conditions  where  a 
local  septic  focus  is  present.  This  raises  the  important  ques- 
tion whether  many  cases  of  simple  acute  ulcer  of  the  stomach 
owe  their  origin  to  some  local  septic  focus,  which  is  so  com- 
monly unrecognized  or  unheeded. 

The  vomiting  of  blood  in  disease  of  the  appendix  has  its 
origin  in  acute  ulcer  of  the  stomach.  Letulle  [4]  quotes  a  case 
of  ulcer  following  chronic  abscess  of  the  maxillary  antrum, 
and  many  other  local  infections  which  have  been  discussed  in 
the  etiology  have  been  found  associated  with  acute  ulcer. 

So  far  we  have  considered  bacterial  necrosis  as  produced  by 
the  organism  gaining  entrance  to  the  mucous  membrane  of  the 
stomach  through  the  blood-stream  or  lymphatics.  There  is 
no  evidence  to  show  that  in  the  human  subject  bacteria 
present  in  the  food  may  cause  necrosis  of  the  mucous  mem- 
brane of  the  stomach  by  directly  attacking  that  membrane  from 
the  surface.  Bottcher  [1]  in  1874  first  advanced  the  idea  of 
direct  infection  from  the  cavity  of  the  stomach,  and  Hlava  [17] 
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in  1882  supported  it.  Martin  [18]  has  more  recently  drawn 
attention  to  the  possibility  of  this  origin  for  some  forms 
of  ulcer,  and  supposes  that  infection,  which  may  take  place 
by  the  entry  of  bacteria  into  the  mouths  of  the  glands,  would 
occur  more  easily  at  the  pyloric  than  the  cardiac  end  of  the 
stomach,  since  the  glands  of  the  pylorus  secrete  no  hydro- 
chloric acid,  and  that  the  greater  incidence  of  ulcer  in  the 
pyloric  region  of  the  stomach  would  thus  be  accounted  for. 
The  initial  lesion  in  this  case  would  be  bacterial  necrosis. 

It  is  certainly  possible  to  infect  the  stomach  by  feeding 
animals  on  large  quantities  of  bacteria,  although  the  stomach 
is  secreting  the  normal  amount  of  hydrochloric  acid.  In  this 
way  Truck  [19]  produced  acute  ulcers  by  feeding  dogs  on 
large  quantities  of  Bacillus  coli  communis.  The  explanation 
which  he  offers,  however,  is  that  some  chemical  substance  is 
formed,  possibly  in  the  alimentary  canal,  which  on  absorption 
neutralizes  the  protective  bodies  in  the  blood,  leading  to 
cytolysis. 

Chantemesse  and  Widal  [8]  had  previously  produced  gastric 
ulcers  by  feeding  guinea-pigs  on  a  pure  culture  of  an  organism 
obtained  from  a  case  of  dysentery. 

Bacterial  growth  and  fermentation  of  the  food  is  uncommon 
in  the  stomach  in  human  gastric  ulcer,  even  though  pyloric 
stenosis  is  present,  in  which  condition  the  gastric  juice  is 
usually  hyperacid.  An  existing  ulcer,  however,  may  become 
infected  by  the  bacteria  in  the  food,  so  that  the  mere  presence 
of  bacteria  in  the  base  and  edges  of  an  ulcer  does  not  prove 
that  they  were  the  original  cause  of  the  ulcer.  I  have  been 
able  to  show  that  when  an  ulcer  is  already  present  in  the 
stomach,  if  the  pylorus  be  constricted,  the  ulcer  in  a  certain 
number  of  cases  may  take  on  a  spreading  character  [26],  and 
I  concluded  that  this  was  due  to  a  secondary  bacterial  in- 
fection from  the  food.  But  if  the  mucous  membrane  was 
healthy,  no  ulcer  being  present,  I  was  unable  to  produce  an 
ulcer  by  constricting  the  pylorus,  unless  the  latter  were  com- 
pletely occluded,  in  which  case  the  mucous  membrane  occa- 
sionally became  infected  with  bacteria,  and  ulceratioii  re- 
sulted. It  is,  therefore,  possible  that  in  some  cases  of  motor 
insufficiency  of  the  stomach,  if  the  food  contain  an  excessive 
quantity  of  bacteria,  as,  for  instance,  in  pyorrhoea  alveolaris, 
that  the  mucous  membrane  may  become  infected  with  the 
production  of  an  ulcer ;  but  I  must  repeat  that  the  only  way 
in  which  it  has  been  actually  proved  that  bacteria  attack  the 
intact  mucous  membrane  of  the  stomach  in  the  human  being 
and  produce  an  acute  ulcer,  is  through  the  blood-stream. 
It  is  very  difficult  to  prove  that  there  is  any  connection  between 
infected  food  and  ulcer  of  the  stomach,  because  so  many 
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Eatients  have  infected  mouths,  and  so  far  as  we  know  are 
:ee  from  acute  ulcer  of  the  stomach ;  and,  on  the  other  hand, 
only  occasional  patients  suffering  from  acute  ulcer  of  the 
stomach  have  pyorrhoea  alveolaris. 

Another  condition  giving  rise  to  necrosis  of  localized  portions 
of  the  gastric  mucous  membrane  is  that  associated  with 
CUTANEOUS  BURNS.  The  ulcers  in  this  condition  are  also  due 
to  some  toxic  state  of  the  blood,  and  in  most  cases  are  primarily 
haemorrhages,  but  sometimes  definite  patches  of  necrosis  are 
present  as  in  Welti's  case  (20). 

Ulceration  of  the  duodenum  is  commoner  than  ulceration 
of  the  stomach  in  this  condition,  but  many  cases  of  the  latter 
have  been  described.  Ulceration  of  the  lower  portion  of  the 
small  intestine  is  very  rare.  That  gastric  and  intestinal 
lesions  might  occur  in  cutaneous  burns  has  been  known  for 
almost  a  hundred  years.  Marked  congestion  of  the  mucous 
membrane  and  enlargement  of  the  lymphoid  follicles  are 
commonly  present  in  addition  to  the  local  lesion,  but  in  most 
descriptions  of  autopsies  no  mention  is  made  of  inflammation 
of  the  mucous  membrane.  It  seems,  therefore,  more  probable 
that  the  poison  is  able  to  directly  give  rise  to  haemorrhage 
and  necrosis  as  in  bacterial  infections  than  that  these  lesions 
are  secondary  to  any  inflammation  which  may  be  present. 

Some  observers,  however,  consider  that  it  is  highly  probable 
that  they  are  primarily  inflammatory.  The  ulcers  in  position, 
in  their  tendency  to  perforate  and  to  bleed,  and  in  their 
clinical  history,  are  quite  similar  to  those  occurring  in  bacterial 
infections,  and  it  is  unquestionably  a  fact  that  those  ulcers 
occurring  in  the  suppurative  stage  of  burns  are  of  bacterial 
origin,  and  due  to  the  bacteria  themselves  or  poisons  formed 
by  them.  Ponfick  [21],  however,  has  recorded  a  case  in  which 
lesions  of  the  stomach  and  duodenum  were  found  eighteen 
hours  after  a  burn.  There  is  no  doubt  that  these  lesions  were 
directly  the  result  of  the  burn  and  not  merely  of  a  secondary 
bacterial  infection,  as  they  occurred  so  early  in  the  course 
of  the  disease.  What  is  the  exact  nature  of  the  poison  which, 
during  its  elimination  by  the  alimentary  canal,  gives  rise  to 
these  lesions,  can  merely  be  a  matter  for  conjecture.  That 
there  is  a  condition  of  toxaemia  cannot  be  doubted  when  the 
clinical  features  and  diffuse  anatomical  changes  which  are 
liable  to  be  found  are  taken  into  consideration. 

Silbermann  [22],  Vassale  and  Sacchi  [23],  Parascandolo  [24], 
and  other  experimenters,  have  produced  similar  phenomena 
in  animals  by  producing  large  cutaneous  burns,  or  injecting 
infusions  of  burned  tissues  or  blood  of  burned  animals,  in 
order  to  study  the  changes  in  the  blood  and  tissues .  A 
leucomain  was  said  to  have  been  extracted  from  the  tissues 
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of  burned  animals,  which  caused  death  in  a  few  hours  or  days, 
and  a  hypothesis  of  auto-intoxication  was  formulated,  by 
which  it  was  supposed  that  certain  poisonous  substances  were 
formed  by  destruction  of  the  elements  of  the  blood  and  tissues. 
This  hypothesis  has  not  been  further  substantiated.  Another 
idea  was  that  the  intoxication  was  brought  about  by  an  inter- 
ruption in  the  normal  action  of  the  skin.  This  idea  originated 
from  the  experimental  work  of  Socoloff  [25]  and  others,  who 
found  that  in  certain  experiments  on  skin-varnishing  ecchy- 
mnses  and  ulceration  of  the  gastric  mucous  membrane  might 
occur  in  addition  to  other  toxic  phenomena. 

It  is  difficult  to  understand  how  this  hypothesis  can  be? 
tenable,  since  it  is  only  necessary  to  interfere  with  a  portion 
of  the  skin,  and  not  the  whole,  to  produce  these  results. 

That  there  is  a  poison  of  non-bacterial  origin  which  causes 
acute  ulcer  of  the  stomach  in  burns  cannot  be  doubted,  but 
the  nature  of  this  poison  is  yet  unknown. 

Although  it  has  not  yet  been  demonstrated  in  the  human 
subject  that  a  POISON  OF  METABOLIC  ORIGIN  is  capable  of 
bringing  about  necrosjs  of  the  gastric  mucous  membrane,  my 
experiments  [26]  with  gastrotoxin  have  demonstrated  the 
possibility  of  such  an  occurrence.  Gastrotoxin  belongs  to  a 
group  of  immune  substances  known  as  cytotoxins,  and  in  the 
year  1904  I  was  able  to  show  that  such  a  substance  could  be 
produced  by  immunizing  an  animal  with  the  gastric  cells  of 
another  animal.  The  process  of  immunization  is  precisely 
the  same  as  in  the  case  of  the  production  of  antibacterial 
substances.  The  animal  is  injected  either  by  the  subcutaneous 
or  intraperitoneal  method  with  an  emulsion  or  saline  extract 
of  the  fresh  gastric  mucous  membrane  of  another  animal  at 
intervals  of  ten  days.  The  foreign  cells  are  absorbed  by  the 
tissues  of  the  host,  and  during  this  process  the  tissues  form 
in  excessive  amount  substances  which  they  use  to  disin- 
tegrate and  absorb  the  cells  in  question.  These  substances 
collect  in  the  body  fluids  of  the  animal,  which  consequently 
become  highly  poisonous  for  the  gastric  cells  which  have  been 
injected.  The  blood-serum,  which  contains  large  quantities 
of  the  poison,  and  is  called,  therefore,  "gastrotoxic  serum,"  is 
very  conveniently  used  to  demonstrate  the  reactions  of  this 
substance.  These  reactions  can  be  easily  shown  by  mixing 
the  serum  in  the  test-tube  with  cells  of  the  same  kind  as  those 
which  have  been  injected ;  but  a  fact  which  is  more  remarkable 
and  important  is  that  the  serum  will  attack  the  cells  in  the 
living  body  of  the  animal  to  which  they  belong,  and  act  as 
a  poison  for  its  gastric  mucous  membrane. 

The  immune  substances  can  be  recognized  in  the  blood- 
serum  about  fourteen  days  after  the  first  injection  of  gastric 
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cells  by  test-tube  experiments,  and  after  four  or  five  injections 
the  serum  is  sufficiently  poisonous  to  attack  the  cells  in  the 
living  body.  The  toxicity  of  the  serum  may  still  be  sufficiently 
high  to  produce  effects  after  more  than  a  year,  provided  that 
the  animal  be  regularly  injected.  I  have  prepared  five 
different  sera:  (1)  By  the  injection  of  the  gastric  cells  of  the 
guinea-pig  into  the  rabbit,  the  blood-serum  of  the  injected 
rabbit  becoming  toxic  for  the  guinea-pig's  tissues.  (2)  By 
injection  of  human  gastric  cells  into  the  rabbit  and  the  domestic 
fowl,  the  blood-serum  of  the  latter  showing  all  the  character- 
istic test-tube  reactions  with  human  tissues.  (3-4)  By  injection 
of  the  gastric  cells  of  the  cat  or  monkey  into  the  goat,  the 
serum  of  the  latter  containing  substances  poisonous  for  the 
cat  or  monkey.  All  the  above  four  sera  are  heterogastro- 
toxic — that  is,  they  are  formed  by  using  the  cells  of  a  given 
animal  for  producing  antisubstances  in  an  animal  of  a  different 
species.  I  have,  however,  been  able  to  show  that  an  animal 
will  respond  to  the  injection  of  cells  of  an  animal  of  the  same 
species;  and  (5)  I  produced  an  isogastrotoxin  by  immunizing 
the  rabbit  with  the  gastric  cells  of  the  rabbit.  This  serum  is 
not  toxic  for  the  rabbit's  gastric  cells,  but  I  found  it  to  be 
highly  toxic  for  those  of  the  guinea-pig. 

The  action  of  the  serum  on  injection  into  the  appropriate 
animal  is  strikingly  rapid,  and  the  lesions  produced  by  it 
constant  and  characteristic. 

If,  for  instance,  the  fresh  blood-serum  of  an  immune  rabbit 
be  injected  into  the  peritoneal  cavity  of  a  guinea-pig,  symp- 
toms of  general  intoxication  appear  in  a  few  minutes,  general 
twitchings  occur,  the  surface  of  the  body  becomes  cold,  and 
it  dies  in  a  condition  of  collapse. 

A  lethal  dose  (10  c.c.  for  a  guinea-pig  weighing  200  to  300 
grammes)  kills  within  twenty-four  hours.  With  a  smaller 
dose  the  animal  develops  slighter  symptoms  and  recovers. 
All  animals  which  are  killed  by  the  poison  invariably  show 
the  characteristic  lesions  after  death;  those  which  recover 
may  or  may  not  show  lesions  according  to  the  size  of  the  dose, 
and  these  lesions  always  develop  during  the  first  twenty-four 
hours.  Although  the  poison  acts  to  some  extent  on  all  the 
tissues  of  the  body  more  or  less,  the  post-mortem  lesions  are 
limited  to  the  stomach.  The  whole  alimentary  canal  may 
be  very  much  congested,  and  occasionally  a  few  haemorrhages 
may  be  seen  and  a  little  subcutaneous  oedema,  but  in  the  vast 
majority  of  cases  the  stomach  alone  shows  lesions.  On  opening 
the  abdomen  the  outer  surface  of  this  organ  appears  to  be 
studded  over  with  black  patches,  which  show  through  the 
peritoneum.  The  stomach  usually  [contains  an  acid  fluid,  in 
which  float  food  remnants  and  altered  blood.  The  black 


PLATE  XVII 


FIG.  i.  PHOTOGRAPH  OF  THE  STOMACH  OF  A  GUINEA- 
PIG  SHOWING  MULTIPLE  PATCHES  OF  NECROSIS  LN  THE 
MUCOUS  MEMBRANE,  RESULTING  FROM  THE  INTRAPERI- 
TONEAL  INJECTION  OF  GASTROTOXIC  SERUM,  FORMED  BY 
IMMUNISING  THB»  RABBIT  WITH  THE  GASTRIC  CELLS  OF 
THE  GUINEA-PIG. 


1         2.     PHOTOGRAPH  OF  THE  STOMACH  OF  A  GUINEA-PIG  SHOW- 
IN        PWO    LARGE   AND   SEVERAL   SMALLER    ULCERS    RESULTING    FROM 
THE      INTKAPERITONEAL     INJECTION     OF     GUINEA-PIG-RABBIT      GAS- 
TROTOXIC  SERUM. 


PLATE  XI' III 


FIG.    i.     PHOTOGRAPH    OF   A   LARGE    ULCER   OF  A 
GUINEA-PIG'S    STOMACH     AND     ALSO    OF    SEVERAL 

SMALLER    ONES     RESULTING     FROM     THE     INTRAPERI- 

TONEAL  INJECTION  OF   GASTROTOXIC    SERUM  FORMED 

BY     IMMUNISING     THE     RABBIT     WITH     THE    GASTRIC 

CELLS    OF    THE    RABBIT. 


FlG.      2.         MlCROPHOTOGRAPH      OF    A    SECTION    THROUGH    A 

NECROTIC  PATCH    IN    THE    MUCOUS    MEMBRANE  OF    A  GUINEA- 

PIG'S  STOMACH,    WHICH    ON    SEPARATION    WILL    LEAD  TO  THE 

FORMATION  OF  A  GASTROTOXIC   ULCER. 
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patches  showing  on  the  peritoneal  surface  when  viewed  from 
the  interior  are  seen  to  be  areas  of  necrosis  of  the  mucous 
membrane,  involving  its  surface  only  or  its  whole  depth,  and 
stained  black  by  altered  blood-pigment.  Large  clots  of 
black  blood  often  adhere  to  the  patches,  which  are  usually 
multiple,  but  two  or  three  only  may  be  present.  They  are 
irregular  or  rounded  in  shape,  and  vary  in  size  from  that  of  a 
pin's  head  to  that  of  an  area  occupying  a  third  or  more  of 
the  whole  mucous  membrane  of  the  stomach.  They  are 
sharply  marked  off  from  the  surrounding  mucous  membrane, 
which  is  apparently  normal,  and  they  are  very  commonly  found 
near  or  on  one  of  the  curvatures,  and  also  scattered  about  both 
walls  of  the  stomach,  especially  affecting  the  fundus,  the  pyloric 
portion  often  entirely  escaping.  Sometimes  they  lie  along 
the  bloodvessels,  appearing  as  transverse  black  streaks  in  the 
mucous  membrane. 

After  about  forty-eight  hours  the  necrosed  tissue  disappears 
and  leaves  sharply  punched  -  out  ulcers  with  clean  bases, 
exactly  comparable  in  distribution  and  appearance  to  the  acute 
gastric  ulcers  of  infective  origin  in  man. 

That  the  patches  are  primarily  necrotic,  and  not  inflam- 
matory, is  at  once  seen  on  microscopic  examination.  The 
process  evidently  begins  on  the  free  surface,  and  extends  towards 
the  base  of  the  glands,  because  all  transitions  can  be  seen  from 
a  mere  superficial  necrosis  to  a  lesion  which  extends  to  the 
muscularis  mucosae.  The  dead  tissue  is  sharply  marked  off 
from  the  living,  and  no  initial  change  preceding  necrosis  can 
be  seen  in  the  cells  at  the  margin  of  the  necrosed  area. 

At  an  early  stage  the  area  is  very  faintly  and  diffusely 
stained,  all  the  elements  preserving  their  normal  relations 
and  outlines ;  at  a  later  stage  the  elements  cannot  be  dis- 
tinguished, and  the  area  has  the  appearance  of  a  uniformly 
brownish  mass .  The  blood  in  the  submucous  vessels  is  generally 
normal,  but  occasionally  it  is  haemolyzed,  and  may  escape  from 
the  vessels  and  infiltrate  the  submucous  tissue.  No  thrombi 
nor  agglutinated  corpuscles  are  to  be  seen  in  the  vessels. 

There  is  no  sign  of  leucocytic  reaction  at  the  beginning,  but 
after  about  forty-eight  hours  the  edges  and  base  of  the  resulting 
ulcer  can  be  seen  to  be  definitely  infiltrated  with  leucocytes. 

Microscopic  examination  of  the  other  organs  of  the  body 
is  negative,  except  for  more  or  less  occasional  congestion  and 
haemorrhage.  The  serum  can  be  shown  to  possess  an  equally 
rapid  and  characteristic  action  upon  the  tissues  of  the  guinea- 
pig  in  the  test-tube.  This  action  is  exerted  upon  the  cells 
of  the  body,  and  also  upon  the  soluble  proteins.  It  possesses 
general  poisonous  effects,  and  most  of  the  cells  of  the  body  are 
affected  by  it  to  different  degrees. 
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Its  most  marked  effect  is  produced  upon  the  red  blood- 
corpuscles,  which  it  dissolves,  and  upon  the  gastric  cells,  in 
which  it  gives  rise  to  a  more  or  less  definite  hyaline  change, 
but  solution  of  the  gastric  cells  does  not  occur. 

Two  haemolysins  are  formed  during  the  process  of  immuniza- 
tion. The  first  is  an  increase  of  the  normal  lisemolysin  which 
is  present  in  the  rabbit's  blood,  and  the  second  is  an  artificial 
hsemolysin.  The  gastrotoxin  is  also  able  to  agglutinate  the 
red  corpuscles. 

The  gastrotoxin  contains  precipitins  for  the  proteins  of 
gastric  cells,  intestine  cells,  liver  cells,  and  blood-serum,  the 
soluble  proteins  contained  in  which  form  precipitates  when 
mixed  with  the  gas tro toxic  serum.  The  most  pronounced 
action  is  upon  the  gastric-cell  protein,  and  the  gastrotoxin 
is  to  a  large  extent  specific  for  the  gastric-cell  protoplasm,  but 
at  the  same  time  is  able  to  act  upon  other  kinds  of  protoplasm, 
though  not  to  the  same  degree.  The  reason  for  this  is  probably 
because  all  the  cells  of  the  body  contain  certain  chemical 
affinities  in  common,  and  in  addition  certain  chemical  affinities 
peculiar  to  each  different  kind  of  cell.  Saturation  with  gastric 
cells  for  an  hour  before  injection  of  the  serum  deprives  the 
latter  of  its  power  to  produce  gastric  ulceration.  Other  tissues 
of  the  body  are  less  able  to  deprive  it  of  this  power. 

I  also  found  that  hepatotoxin,  formed  by  the  injection  of 
liver  cells,  enterotoxin,  formed  by  the  injection  of  intestine 
cells,  and  hsemolysin,  formed  by  the  injection  of  red  blood^ 
corpuscles,  were  each  able  to  produce  gastric  ulceration, 
although  not  to  the  marked  extent  seen  in  the  case  of  gastro- 
toxin, and  were  much  more  uncertain  in  their  action. 

These  observations  show  that  there  are  many  poisons  of 
metabolic  origin,  which  are  formed  during  the  disintegration 
of  cells,  which  are  able  to  act  as  poisons  for  the  gastric  cells 
and  produce  acute  ulcer  of  the  stomach.  Whether  the  body 
is  ever  able  to  form  such  poisons  during  the  destruction  of  its 
own  organs  still  remains  a  matter  for  speculation,  but  I  may 
point  out  that  such  a  poison  is  present  in  the  blood  in  par- 
oxysmal haemoglobinuria,  as  proved  by  Eason  [27],  which, 
under  certain  circumstances,  is  able  to  attack  and  destroy 
the  blood-corpuscles ;  and  I  may  here  again  refer  to  the  ex- 
periments quoted  above  in  which  the  rabbit  was  shown  to  form 
an  isogastrotoxin  by  the  absorption  of  rabbit's  gastric  cells. 

Ehrlich  [28]  had  previously  shown  that  an  isohsemolysin 
might  be  formed  in  the  goat  by  the  injection  of  goat's  blood, 
which  would  dissolve  the  blood  of  another  goat. 

So  far  we  have  been  concerned  with  blood-poisons  which  are 
able  to  attack  the  gastric  cells  and  cause  local  patches  of 
necrosis  in  the  mucous  membrane  of  the  stomach,  and  the 
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FlG.    I.       MlCROPHOTOGBAPH    OF    A   SECTION    THROUGH  A 

GASTROTOXIC^ULCER  IN  A  GUINEA-1'IC.'s  STOMACH. 

The  mucous  membrane  of  the  edge  is  falling  over  towards  the  base, 

which  is  becoming  infiltrated  with  leucoytes. 


FIG.  2.  PHOTOGRAPH  OF  TWO  GUINEA-PIGS'  STOMACHS. 

Both  animals  had  been  injected  with  gastrotoxic  serum,  but  the 
serum  injected  into  the  animal,  whose  stomach  is  represented  by 
the  lower  of  the  two  pictures,  had  been  previously  exposed  to  the 
action  of  guinea-pig's  gastric  cells,  which  have  removed  the 
gastrotoxin  from  the  serum,  so  that  no  lesion  has  resulted. 
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FIG.   i.     PHOTOGRAPH  OF  TWO 
GUINEA-PIGS'  STOMACHS. 

Both  animals  had  been  injected  with 
gastrotoxic  serum,  but  into  the  lower 
stomach  a  solution  of  sodium  bicarbon- 
ate had  been  introduced.  The  gastric 
juice  was  thus  neutralised  and  no  lesion 
has  resulted. 


FIG.  2.     PHOTOGRAPH  OF  TWO 
GUINEA-PIGS'  STOMACHS. 

Both  animals  had  been  injected  with 
gastrotoxic  serum,  but  into  the  upper 
stomach  a  weak  solution  of  hydro- 
chloric acid  had  been  introduced.  This 
has  caused  a  marked  increase  of  the 
gastrotoxic  ulceration. 
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important  question  now  arises  whether  actual  death  of  the 
cell  is  a  necessary  antecedent  to  its  digestion  by  the  gastric 
juice.  In  other  words,  do  any  conditions  exist  under  which 
the  gastric  juice  is  able  to  attack  the  apparently  healthy  mucous 
membrane  and  digest  it  ? 

This  question  can  be  answered  by  inquiring  into  the  mode 
of  action  of  gastro toxin.  The  presence  of  altered  blood-pigment 
in  the  necrotic  patches  seemed  to  indicate  that  the  gastric 
juice  played  an  active  part  in  the  production  of  the  ulcers, 
and,  therefore,  in  a  series  of  experiments,  I  put  the  gastric 
juice  out  of  action  whilst  the  poison  was  acting.  This  is  quite 
a  simple  procedure,  and  merely  necessitates  the  introduction 
of  a  solution  of  sodium  bicarbonate  of  any  strength  above 
1  per  cent,  into  the  stomach  of  the  animal  by  oesophageal  tube 
at  the  same  time  as  the  serum  is  injected  into  the  peritoneal 
cavity,  a  control  animal  being  injected  with  the  same  dose 
of  the  same  serum  at  the  same  time.  In  every  case  in  which 
the  gastric  juice  was  previously  neutralized,  the  stomach 
was  found  after  death  to  be  absolutely  free  from  any  lesion 
whatever,  whilst  the  presence  of  the  usual  patches  of  necrosis 
in  the  stomach  of  the  control  animal  proved  that  the  serum 
was  capable  of  producing  gastric  lesions.  Microscopical 
examination  of  such  a  stomach,  which  has  been  exposed  to 
the  action  of  the  gastrotoxin  whilst  the  gastric  juice  is  inactive, 
shows  no  alteration  whatever  in  the  gastric  cells  of  a  patho- 
logical nature. 

It  is  therefore  proved  that  the  initial  change  is  neither 
thrombosis,  embolism,  nor  haemorrhage,  and  that  the  actual 
necrosis  is  caused  by  the  gastric  juice  acting  upon  a  cell  in 
some  way  changed  by  the  poison,  which  has  been  brought  to 
it  by  the  blood,  so  that  it  is  rendered  susceptible  to  the  action 
of  the  gastric  juice.  The  process  is  therefore  one  of  self- 
digestion.  The  principle  is  thus  established  that  a  poison 
of  metabolic  origin  which  circulates  in  the  blood  may  be  capable 
of  initiating  self-digestion,  and  the  actual  death  of  the  cell  is 
not  a  necessary  antecedent  to  such  digestion. 

For  a  long  time  past  it  has  been  an  enigma  to  physiologists 
why  the  mucous  membrane  of  the  normal  stomach  is  not  digested 
by  the  gastric  juice. 

As  soon  as  death  occurs,  digestion  of  the  mucous  membrane 
begins  and  leads  to  the  condition  of  cadaveric  softening  of  the 
stomach.  The  degree  and  position  of  this  change  depends 
upon  the  condition  of  digestion  at  the  time  of  death,  upon  the 
temperature  of  the  body,  and  upon  the  position  of  the  body. 
The  posterior  wall  of  the  stomach  is  destroyed  first  because 
the  body  is  usually  placed  upon  its  back. 

Hunter  [29]  ascribed  the  resisting  power  of  the  living  gastric 
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mucous  membrane  to  the  "  living  principle  "  or  "  vital 
strength  "  which  protected  it  from  the  gastric  juice,  and  he 
stated  that  if  a  person  put  his  living  hand  into  the  digest  iiiLr 
stomach  of  an  animal,  it  would  not  be  digested;  but  that  if 
the  hand  were  cut  off  and  placed  in  the  stomach,  it  would 
then  be  digested.  Claude  Bernard  [30],  however,  showed  that 
all  living  tissues  cannot  withstand  the  action  of  the  gastric 
juice,  for  if  the  leg  of  a  living  frog  were  placed  in  the  stomach 
of  a  dog,  it  was  digested.  He  stated  that  the  superficial 
epithelial  cells  of  the  gastric  mucous  membrane  were  con- 
stantly being  digested,  but  the  parts  beneath  were  protected 
by  the  rapid  growth  of  the  epithelial  cells,  which  replaced 
the  uppermost  layer  as  soon  as  it  wras  removed.  He  con- 
cluded that  this  power  of  rapidly  replacing  its  superficial 
epithelium,  together  with  the  mucus  which  was  continually 
secreted  over  the  mucous  membrane,  protected  the  wall  of  the 
stomach  from  self -digestion. 

Pavy  [31]  put  this  theory  to  the  test  by  removing  a  portion 
of  mucous  membrane  from  the  stomach,  and  found  that 
digestion  of  the  wall  did  not  proceed,  but  that  the  lesion 
healed.  He  showed,  like  Bernard,  that  living  tissues  were 
digested,  because  he  found  that  the  tip  of  a  rabbit's  ear  was 
digested  when  placed  in  the  stomach  of  a  dog.  He  concluded 
that  Bernard's  idea  was  incorrect,  and  that  autodigestion 
did  not  take  place  because  of  the  continuous  circulation  of 
alkaline  blood  through  the  mucous  membrane,  which  neu- 
tralized the  hydrochloric  acid  which  diffused  into  that  mem- 
brane. This  can  hardly  be  the  case,  since  the  alkaline  blood 
should  protect  the  rabbit's  ear  also,  and,  further,  it  has  been 
proved  that  the  gastric  juice  is  acid  as  secreted  by  the  gland  cells. 

The  amount  of  alkalinity  is  small  as  compared  to  the  degree 
of  acidity  of  the  gastric  juice,  and  Samelson  [32]  proved  that 
if  this  alkalinity  were  diminished  by  introducing  acid  into 
the  blood  until  a  neutral  reaction  were  produced,  self -digestion 
did  not  occur. 

Sehrwald  [33]  further  showed  that  diffusion  of  alkali  and 
acid  through  the  wall  of  the  stomach  does  not  occur  during  life 
as  it  does  after  death,  and  that  therefore  the  living  cells  in- 
fluence the  course  of  this  physical  process. 

The  exchange  during  life  is  much  less  than  that  occurring 
after  death,  the  living  epithelium  protecting  the  organism 
against  a  loss  of  hydrochloric  acid,  a  part  of  which  would  be 
otherwise  neutralized  by  diffusion  into  the  blood. 

In  1903  Weinland  [34]  published  the  results  of  his  investiga- 
tions into  the  reason  why  certain  worms  were  not  digested 
in  the  stomach.  He  found  that  an  extract  of  the  worms 
contained  a  substance,  which  he  isolated,  and  which  had  the 
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p«>\\er  of  inhibiting  the  action  of  pepsin  upon  fibrin.  He 
concluded  that  the  worms  were  protected  against  the  action 
of  the  gastric  juice,  because  they  contained  an  antiferment. 
In  1908  Katzenstein  [35]  showed  that  living  intestinal  wall 
and  spleen  were  digested  when  exposed  to  the  action  of  the 
gastric  juice,  and  that  an  extract  of  gastric  mucous  membrane 
was  able  to  inhibit  the  action  of  pepsin  in  the  same  way  as 
Weinland's  extract  of  worms,  but  that  extracts  of  the  organs 
which  could  not  withstand  digestion  were  unable  to  inhibit 
the  action  of  pepsin.  He  attributed  the  immunity  of  the 
gastric  mucous  membrane  to  digestion  to  the  presence  in  it 
of  an  antipepsin. 

Wolff  [36],  however,  states  that  there  is  as  much  antiferment 
in  the  stomachs  of  patients  suffering  from  gastric  ulcer  as  in 
normal  stomachs,  so  that  the  absence  of  antipepsin  can  hardly 
be  the  reason  why  the  wall  of  the  stomach  is  digested  in 
patients  who  are  the  subjects  of  gastric  ulcer. 

My  own  experiments  show  that,  at  all  events,  in  the  case 
of  gastrotoxin,  self-digestion  is  not  brought  about  by  the 
neutralization  of  an  »ntipepsin,  but  that  the  cells  are  digested 
in  this  instance  because  they  are  in  some  way  damaged.  I  showed 
this  to  be  the  case  by  comparing  the  action  of  other  cyto toxins. 

I  found  by  the  method  of  neutralization  of  the  gastric  juice 
that  hepatotoxin,  enterotoxin,  and  haemolysin,  which  have 
been  referred  to  above,  produced  their  effects  upon  the  gastric 
mucous  membrane  in  exactly  the  same  way  as  gastrotoxin. 
These  cytotoxins  cannot  be  supposed  to  have  any  influence 
in  removing  any  specific  resisting  power  possessed  by  the 
gastric  cells.  So  that  it  appears  to  be  a  question  of  devitaliza- 
tion  of  the  cells  by  the  action  of  the  poison.  More  recently 
Rehfuss  [37],  working  in  America,  has  added  confirmation 
to  this,  for  he  found,  by  employing  my  neutralization  method, 
that  the  venom  of  Heloderma  suspectum  was  able  to  produce 
gastric  ulceration  in  this  way. 

Of  interest  in  this  connection  are  the  experiments  in  which 
various  EXTRINSIC  POISONS  have  been  found  capable  of  pro- 
ducing necrosis  of  the  gastric  mucous  membrane  when  injected 
into  the  subcutaneous  tissues  or  introduced  in  other  ways. 

Acute  ulcer  of  the  stomach  has  been  produced  in  this  way 
by  the  employment  of  various  salts  of  mercury. 

Overbach  [38],  by  rubbing  in  grey  ointment  for  three  and  a 
half  months,  produced  in  the  dog  necrotic  patches  and  ulcers. 

Von  Mering  [39]  produced  similar  results  by  the  hypodermic 
injection  of  glycocholate  of  mercury  in  cats  and  dogs. 
Pilliet  [40],  using  perchloride  of  mercury,  and  others,  have 
obtained  similar  results. 

Filehne    [41]    produced    ulceration    by    the    subcutaneous 
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injection  of  arsenious  acid,  which  he  states  was  preceded  by 
primary  degeneration  of  the  gastric  glands. 

Bohm  and  Unterberger  [42],  on  the  other  hand,  consider 
that  in  their  cases  the  absorption  of  arsenious  acid  by  the  skin 
caused  gastric  ulceration  as  the  result  of  a  haemorrhagic 
gastritis. 

Aufrecht  [43]  injected  cantharidine  to  provoke  renal  lesions, 
and  at  the  same  time  the  rabbits  injected  showed  ulcers  in 
the  stomach.  He  concluded  that  a  circumscribed  degeneration 
of  the  gastric  glands  was  the  initial  lesion.  Any  haemorrhagic 
infiltrations  which  occurred  he  considered  to  be  secondary. 
Certain  vegetable  alkaloids  are  also  said  to  produce  haemor- 
rhage, necrosis,  and  ulceration  of  the  gastric  mucous  membrane 
(Pouchet  [44]).  Also  /3-tetrahydronaphthylamine  (Elliott). 

Certain  rare  cases  in  the  human  being  have  been  described 
in  which  poisons  such  as  arsenious  acid  and  corrosive  sublimate 
have  been  introduced  into  the  blood,  as,  for  instance,  by 
inhalation,  and  given  rise  to  haemorrhages,  superficial  necrosis, 
and  sloughing  in  the  stomach  and  various  parts  of  the  intes- 
tine. The  transference  of  absorbed  arsenic  from  the  blood 
to  the  stomach  and  intestines  has  been  proved  by  Taylor  and 
Pavy  [45]. 

Rehfuss  [37]  recently  found  that  the  injection  of  poisonous 
doses  of  pilocarpine  and  atropine  might  cause  slight  ulcera- 
tion of  the  stomach  in  the  guinea-pig.  Other  poisons  which 
he  employed  with  a  similar  effect  were  paraldehyde,  chloro- 
form, phenol,  magnesium  chloride,  sodium  fluoride,  and  copper 
sulphate.  From  all  these  experiments  it  is  quite  obvious  that 
there  are  many  extrinsic  poisons  which  are  able  to  produce  acute 
gastric  ulcer  by  attacking  the  stomach  through  theblood-stream, 
and  giving  rise  to  necrosis  of  the  mucous  membrane. 

My  own  experiments  show  that  poisons  of  metabolic  origin 
are  capable  of  producing  the  same  effects  and,  further, 
that  actual  necrosis  of  the  gastric  cells  is  not  a  necessary  ante- 
cedent to  digestion;  it  is  merely  necessary  for  the  cells  to  be 
damaged  to  some  extent.  The  reason  why  the  stomach  is  par- 
ticularly affected  in  these  cases  of  general  intoxication  of  the 
body  is  because  its  mucous  membrane  happens  to  be  exposed 
to  the  action  of  a  digestive  ferment  acting  in  an  acid  medium. 

Our  knowledge  of  poisons  of  endogenous  origin  in  man, 
whether  produced  by  the  same  mechanism  which  is  responsible 
for  the  formation  of  immune  substances  or  by  other  means, 
is  so  elementary  and  vague  that  it  would  be  thoroughly  un- 
scientific to  formulate  theories  with  regard  to  their  action 
in  producing  gastric  ulceration  at  the  present  moment.  What 
I  wish  to  insist  upon  here  is  the  principle  of  the  initiation  of 
self -digestion  by  a  blood-poison.  The  application  of  this 


GENERAL  PATHOLOGY  73 

principle  to  individual  instances  must  be  left  until  we  are 
able  to  reproduce  various  forms  of  auto-intoxication  experi- 
mentally, which  will  no  doubt  be  accomplished  at  some  future 
date.  If  endogenous  poisons  are  proved  to  produce  gastric 
ulcer  in  man,  it  will  no  doubt  be  shown  that  they  do  this  by 
bringing  about  a  localized  necrosis  of  the  gastric  mucous 
membrane  or  haemorrhage  into  it. 

During  the  course  of  my  work  it  appeared  to  me  that  since 
digestion  of  the  mucous  membrane  of  the  stomach  could  be 
produced  by  a  poison  attacking  the  cells  through  the  blood- 
stream, the  same  result  might  be  brought  about  by  the  direct 
action  of  a  POISON  INTRODUCED  INTO  THE  CAVITY  OF  THE 
STOMACH.  To  be  sure,  it  is  obvious  that  a  corrosive  poison 
will  cause  gastric  ulceration,  but  I  refer  to  a  dilute  solution 
of  a  protoplasmic  poison  which  might  merely  lower  the  vitality 
of  the  gastric  cells,  and  allow  them  to  be  attacked  by  the  gastric 
juice.  Amongst  such  poisons  are  the  organic  and  mineral 
acids,  which  may  be  unsuspectingly  introduced  with  the  food, 
and  of  these  hydrochloric  acid  is  already  present  in  the  gastric 
juice.  I  therefore  tested  the  effects  of  these  substances  alone 
and  combined  with  gastro toxin,  and  I  found  that  my  supposition 
was  correct.  Very  weak  solutions  of  the  acids,  which  I  had 
ascertained  to  be  innocuous  alone,  were  found  to  markedly 
increase  the  ulceration  produced  by  the  serum.  The  normal 
percentage  of  hydrochloric  acid  in  the  stomach  contents  of 
the  guinea-pig  is  about  0'2.  A  solution  of  hydrochloric  acid 
of  any  strength  below  0'  7  per  cent,  produces  no  effect  whatever 
if  introduced  into  the  fasting  stomach.  But  solutions  of 
strengths  above  this  produce  patches  of  necrosis  and  ulceration 
in  the  mucous  membrane  of  the  stomach  of  small  animals, 
and  solutions  of  strengths  above  09  per  cent,  produce  a  similar 
condition  in  large  animals.  The  effect  of  introducing  an 
innocuous  solution  of  hydrochloric  acid  into  the  stomach  of 
a  guinea-pig,  which  has  been  injected  with  gastrotoxic  serum, 
is  to  cause  a  marked  increase  of  the  lesions  produced  by  the 
serum.  Thus,  solutions  of  any  strength  between  0'25  and 
0*7  per  cent,  markedly  increased  the  necrosis  and  ulceration 
produced  by  the  serum,  but  with  solutions  below  0*25  per 
cent,  in  strength  there  was  no  appreciable  difference  between 
the  lesions  in  the  stomachs  of  the  experimental  and  control 
animals.  It  is  thus  quite  clear  that  dilute  solutions  of  hydro- 
chloric acid  are  able  to  devitalize  the  gastric  cells,  which  are 
then  attacked  by  the  gastric  juice  and  digested ;  and  also  that 
solutions  of  a  slightly  greater  acidity  than  the  normal  gastric 
juice,  which  are  innocuous  alone,  are,  nevertheless,  able  to 
add  their  quota  to  that  of  another  devitalizing  agent  and 
increase  its  effects.  The  action  of  dilute  hydrochloric  acid 
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is  therefore  similar  to  that  of  the  serum,  except  that  the  latter 
acts  upon  the  cell  through  the  blood-stream,  whereas  the 
former  directly  attacks  the  cell  from  the  free  surface  of  the 
mucous  membrane.  It  is  quite  true  that  an  increase  in  the 
hydrochloric  acid  of  the  gastric  juice  will  assist  in  the  digestion 
of  certain  foodstuffs,  and  it  might  therefore  be  argued  that  the 
increase  in  the  gastric  lesions  in  the  condition  of  hyperacidity 
is  really  due  to  an  increase  in  the  peptic  activity  of  the  gastric 
juice,  and  not  to  the  fact  that  the  acid  acts  as  a  protoplasmic 
poison. 

This  supposition  is  unlikely,  because  an  increase  of  the 
hydrochloric  acid  will  only  assist  digestion  within  small  limits. 
Each  different  protein  requires  a  slightly  different  acidity  for 
the  optimum  activity  of  the  gastric  juice,  and  it  is  probable 
that  this  is  due  to  the  fact  that  the  different  tissues  are  swollen 
more  easily  by  some  strengths  of  acid  than  by  others,  and  that 
the  strength  which  most  easily  causes  swelling  of  a  particular 
tissue  is  that  which  is  the  best  for  its  digestion.  Hydrochloric 
acid,  therefore,  in  the  weaker  strengths  probably  acts  as  a 
poison  in  exactly  the  same  manner  as  it  does  when  used  in 
the  higher  strengths,  which  are  able  to  cause  necrosis  alone. 
This  hypothesis  is  supported  by  experiments  in  which  I  have 
been  able  to  show  that  other  acids,  which  could  not  be  supposed 
to  assist  digestion,  are  able  in  dilute  solutions  to  produce  a 
similar  effect.  I  may  here  mention  that  many  acid  substances 
are  introduced  with  the  food.  Vinegar  is  sometimes  consumed 
in  large  quantities,  and  organic  acids  and  acid  salts  are  con- 
tained in  fruit,  vegetables,  and  other  foodstuffs.  Organic 
acids  are  also  formed  in  the  stomach  by  the  process  of  fermenta- 
tion. Although  the  percentage  of  hydrochloric  acid  in  the 
gastric  contents  does  not  usually  rise  above  0*35,  and  quite 
exceptionally  to  such  a  degree  as  0*49,  which  is  the  highest 
I  have  seen  myself,  the  total  acidity,  owing  to  the  presence 
of  other  acid  substances,  may  rise  to  0'6  or  0*7  per  cent., 
so  that  here  is  a  condition  especially  predisposing  to  gastric 
ulceration.  I  have  found  that  the  action  of  sulphuric,  acetic, 
and  lactic  acids  is  precisely  the  same  as  that  of  hydrochloric 
acid.  The  action  of  acetic  acid  is  particularly  interesting. 
Solutions  of  acetic  acid  above  2  per  cent,  in  strength  produce 
lesions  in  the  guinea-pig's  stomach;  solutions  weaker  than 
this  are  innocuous.  Nevertheless,  a  solution  of  acetic  acid 
of  0*  5  per  cent,  in  strength  is  able  to  cause  a  marked  increase 
of  the  gastrotoxic  lesions  in  animals  poisoned  by  the  serum. 
Such  a  solution  is  one-eighth  the  strength  of  vinegar  as  com- 
monly used,  which  contains  4  per  cent,  glacial  acetic  acid. 
This  property  is  not  limited  to  acid  bodies,  but  extends  to 
other  protoplasmic  poisons.  Bile  salts  and  formic  aldehyde 
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FIG.    i.       PHOTOGRAPH    OF 
TWO  GUINEA-PIGS'  STOMACHS. 

Both  animals  had  been  injected 
with  gastrotoxic  serum,  but  into 
the  upper  stomach  a  weak  solution 
of  acetic  acid  had  been  introduced, 
thereby  causing  a  marked  increase 
of  the  gastrotoxic  ulceration. 


FIG.   2.       PHOTOGRAPH    OF 
TWO  GUINEA-PIGS'  STOMACHS. 

Both  animals  had  been  injected 
with  gastrotoxic  serum,  but  into 
the  upper  stomach  a  solution  of 
bile  salts  had  been  introduced, 
thereby  causing  a  marked  increase 
of  the  gastrotoxic  ulceration. 
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in  dilute  solutions  produce  a  marked  vascular  reaction  in  the 
stomach,  the  mucous  membrane  is  of  a  deep  red  colour,  and 
there  is  a  great  increase  in  the  secretion  of  mucus.  The 
mucous  membrane  is  not  digested  as  in  the  case  of  the  acids. 
These  effects  are  produced  by  a  3  per  cent,  solution  of  sodium 
taurocholate,  and  by  a  0*3  per  cent,  solution  of  formic  aldehyde. 
Weaker  solutions  are  inert.  I  have,  however,  found  that 
these  inert  solutions,  when  administered  to  animals  poisoned 
by  gastrotoxic  serum,  markedly  increase  the  ulceration  pro- 
duced by  the  latter.  The  effects  of  the  other  cy  to  toxins  which 
I  have  mentioned  above  as  being  able  to  produce  ulceration 
of  the  mucous  membrane  of  the  stomach  are  likewise  increased 
by  hyperacidity  of  the  gastric  juice,  and  by  the  introduction 
into  the  stomach  of  the  other  substances  of  which  mention 
has  been  made. 

It  is  therefore  probable  that  any  protoplasmic  poison  in 
a  solution  which  is  too  weak  to  affect  the  cells  alone  is,  never- 
theless, potentially  able  to  damage  them,  and  actually  does 
this  in  the  presence  of  some  blood-poison  or  other  condition 
which  affects  the  vitality  of  the  gastric  cells. 

The  slighter  action  of  these  poisons  in  solutions  which  are 
commonly  regarded  as  innocuous  has  not  yet  received  much 
attention;  the  gross  effect  of  certain  poisons  upon  the  mucous 
membrane  of  the  stomach,  however,  is  well  known  to  result 
in  ulceration  of  the  stomach.  From  the  standpoint  of  human 
pathology  this  form  of  necrosis  and  resulting  ulceration  of 
the  gastric  mucous  membrane  is  of  greater  importance  from 
the  point  of  view  of  its  late  effects  than  from  that  of  the 
production  of  a  gastric  ulcer.  Acute  ulceration  results  from 
necrosis  of  the  mucous  membrane  with  or  without  inflamma- 
tion in  the  case  of  the  mineral  acids  and  caustic  alkalis, 
phosphorus,  arsenic,  lead,  mercury,  and  certain  other  in- 
organic substances.  Some  of  these  substances  have  also  been 
experimentally  introduced  with  like  results.  The  same  result 
may  follow  the  ingestion  of  organic  compounds,  as,  for  instance, 
colchicum. 

Such  ulcers  may  perforate,  but  if  the  patient  survives,  they 
li;-al,  and  may  lead  to  pyloric  stenosis  or  other  deformity  of 
the  stomach,  or  to  extensive  destruction  of  the  gastric  glands, 
which  are  very  imperfectly  regenerated.  Such  cases  account 
for  a  particular  class  of  acute  toxic  ulcer,  which,  however, 
includes  only  a  very  small  number  of  the  whole. 

Besides  the  action  of  some  toxic  agent,  necrosis  of  the  mucous 
membrane  of  the  stomach  occasionally  results  from  other  causes. 
The  question  whether  ASEPTIC  VASCULAR  OCCLUSION  should 
be  regarded  as  a  cause  of  such  necrosis  has  given  rise  to  much 
discussion. 
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Virchow  [46]  originated  this  idea,  which  was  suggested  to 
him  by  the  funnel  shape  of  certain  ulcers  of  the  stomach.  He 
considered  that,  if  thrombosis,  brought  about  by  disease  of 
the  wall  of  the  artery,  or  embolism  occurred  in  an  artery 
supplying  the  wall  of  the  stomach,  the  resulting  infarct  would 
have  the  shape  of  a  cone  with  its  base  pointing  towards  the 
inner  surface  of  the  mucous  membrane.  In  such  a  case 
digestion  or  separation  of  the  necrotic  tissue  would  lead  to 
the  formation  of  a  funnel-shaped  ulcer. 

Miiller  [47],  Merkel  [48],  and  others,  supported  this  view, 
and  suggested  various  diseased  conditions  of  the  vessels  in 
which  such  a  vascular  blocking  was  likely  to  occur.  As  a 
fact,  arterial  blocking  may  be  the  cause  of  rare  and  exceptional 
cases  of  ulcer  of  Ihe  stomach,  but  otherwise  it  plays  no  part 
in  the  causation  of  this  condition.  The  funnel  shape  of  certain 
ulcers  of  the  stomach  results  from  the  mode  of  extension  of 
the  ulcer,  and  not  from  the  shape  of  the  initial  lesion.  Besides, 
the  observations  of  morbid  anatomy  are  distinctly  against 
this  view.  Embolism  or  thrombosis  are  very  rarely  encoun- 
tered in  the  vessels  of  the  stomach.  I  am  not  here  referring 
to  the  small  emboli  of  micro-organisms,  which  have  been 
discussed  above,  because  we  have  seen  that  the  arrival  of 
micro-organisms  at  the  stomach  through  the  blood-stream  is 
a  common  event,  and  a  minute  clump  of  bacteria  by  its  growth 
is  capable  of  producing  a  spreading  thrombosis  and  an  ex- 
tensive lesion,  whereas  a  similar  sized  aseptic  embolus  would 
be  inert,  owing  to  the  freedom  of  anastomosis  of  the  gastric 
vessels. 

In  most  cases  of  simple  ulcer  there  is  no  source  to  be  found 
from  which  an  embolus  could  have  arisen.  Aneurism  of  the 
coaliac  axis  with  multiple  acute  ulcers  has  been  described  once 
or  twice,  but  is  excessively  rare,  and  emboli  originating  in 
the  heart  mostly  contain  organisms,  as  also  did  the  emboli 
in  Von  Recklinghausen's  case  [49]  of  multiple  ulcers,  owing 
to  septic  thrombosis  of  the  co3liac  artery.  In  many  cases 
of  embolism  in  various  diseases,  which  were  associated  with 
ulcer  of  the  stomach,  minute  examination  has  failed  to  prove 
that  embolism  played  any  part  whatever  in  causing  the  ulcer 
(Bourneville  et  Durand  [50],  Lancereaux  [51],  Letienne  [52]). 

The  presence  of  clots  in  small  arteries  at  the  base  of  an  ulcer 
and  thickening  of  the  arteries  are  secondary  phenomena,  and 
in  rare  cases  in  which  a  clot  has  been  found  in  a  large  vessel 
near  an  ulcer  there  is  reason  to  believe  that  such  a  clot  is 
secondary,  as  in  Litten's  [53]  and  Bouveret's  [54]  cases.  Du 
Mesnil  de  Rochemont's  case  [55],  however,  in  which  a  spreading 
thrombus  from  a  cancer  of  the  stomach  gave  rise  to  a  simple 
ulcer  in  the  neighbourhood,  appears  to  show  that  in  rare  cases 
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the  thrombosis  may  be  primary.  This  thrombus  was  probably 
of  micro bic  origin. 

There  are,  however,  examples  of  blockage  of  the  vessels  of 
the  stomach  being  present  without  any  ulcer  of  the  stomach 
being  found.  TUngel  [56]  described  such  a  case  of  thrombosis 
of  the  gastroepiploic,  Gerhardt  [57]  of  embolism  of  the  in- 
ferior mesenteric  artery  with  complete  obstruction  of  the 
coronary  artery,  and  Ponfich  [58]  of  blockage  of  the  cceliac 
artery. 

It  is  quite  true  that  acute  ulcer  of  the  stomach  may  appear 
at  the  time  of  life  when  arterial  degeneration  is  common ; 
but  such  ulcers  heal  up  perfectly  well  as  in  younger  subjects 
whose  vessels  are  healthy,  and,  moreover,  it  is  in  only  a 
fraction  of  patients  the  subjects  of  arterio-sclerosis  that  acute 
ulcer  occurs,  and  it  is  difficult  to  understand  why  such  a 
limited  portion  of  the  stomach  should  be  affected,  since  the 
vascular  degeneration  is  widespread.  That  thickening  of  the 
arteries  in  disease  of  the  kidneys  in  which  acute  ulcer  may 
occur  is  probably  not  the  cause  of  such  ulcers  is  seen  from  the 
facts  that  vascular  blocks  have  not  been  observed  in  such 
cases,  and  that  the  patients  are  usually  the  subjects  of  uraemic 
intoxication  or  secondary  bacterial  infections,  both  of  which 
are  able  to  give  rise  to  the  lesions  which  precede  an  acute  ulcer. 

MerkePs  idea  [59],  that  in  phthisis  a  secondary  amyloid 
degeneration  of  the  vessels  is  responsible  for  certain  gastric 
ulcers  occurring  in  that  disease  cannot  be  accepted  in  view 
of  the  fact  that  the  amyloid  disease  itself  is  evidence  of  a 
secondary  bacterial  infection,  and  the  latter  very  commonly 
gives  rise  to  ulcer  in  phthisis  in  the  absence  of  amyloid  disease. 
Luxemburg's  [60]  view,  that  syphilitic  narrowing  of  the 
arteries  may  cause  simple  ulcer  in  some  cases  of  syphilis  is 
not  unlikely,  but  simple  ulcer  is  by  no  means  common  in 
syphilitic  subjects,  and  thickening  of  the  arteries  very  soon 
occurs  as  a  secondary  result  in  simple  ulcer  of  the  stomach. 
The  hypothesis  which  Klebs  [61]  advanced  in  1869,  that 
spasm  of  the  muscular  coats  of  the  arteries  is  responsible 
for  anaemia  of  a  portion  of  the  stomach,  which  results  in  auto- 
digestion,  is  hardly  to  be  entertained  considering  the  duration 
of  such  spasm,  and  still  remains  without  any  clinical  or  ex- 
perimental corroboration,  for  Talmas'  experiment  [62]  of 
prolonged  faradization  of  the  left  vagus,  with  resulting  pyloric 
spasm  and  gastric  ulceration  at  a  later  date,  cannot  be  said 
to  lend  much  support  to  this  view,  neither  to  have  much 
bearing  upon  the  pathology  of  the  gastric  ulcer  of  human 
beings,  and,  moreover,  they  have  been  disputed. 

It  is  quite  true  that  gastric  ulcer  may  be  associated  with 
visceroptosis,  but  the  connection  between  the  two  is  not 
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sufficiently  close  to  warrant  any  place  being  assigned  to  com- 
pression of  the  vessels  in  visceroptosis  in  the  causation  of 
ulcer.  Neither  has  such  a  close  connection  been  demonstrated. 
Netter's  [63]  case  of  compression  of  the  gastric  vessels  by 
a  tumour  in  the  neighbourhood  in  a  case  of  ulcer  is  isolated, 
and  by  no  means  proves  that  the  ulcer  was  due  to  the  arterial 
obstruction.  As  a  fact,  all  the  experimental  evidence  which 
can  be  adduced  appears  to  show  that  Cohn's  [64]  and 
Lebert's  [65]  conclusions  are  correct,  and  that  obliteration 
of  the  larger  gastric  vessels,  owing  to  the  freedom  of  anasto- 
mosis, is  unable  to  produce  ulcer ;  but  that  such  a  condition, 
when  it  results  from  arterial  obstruction,  is  due  to  obstruction 
in  the  small  arteries  of  the  mucous,  submucous,  and  muscular 
coats  of  the  stomach.  Hauser  [66]  likewise  came  to  this 
conclusion.  Obstruction  of  the  cceliac  axis,  however,  causes 
changes  in  the  wall  of  the  stomach. 

The  older  experiments,  in  which  artificial  emboli  were 
injected  into  the  vessels  of  the  stomach,  are,  perhaps,  in  all 
cases  not  reliable,  since  strictly  aseptic  precautions  were 
probably  not  observed.  Still,  since  many  of  these  animals 
died  within  twenty-four  hours  after  the  injections  were 
practised,  the  resulting  lesions  in  the  stomach  can  hardly 
have  been  the  result  of  bacterial  infection,  but  rather  of  the 
mechanical  obstruction  of  the  small  arterioles  in  the  submucous 
and  mucous  coats.  In  1862  Panum  [67]  published  the  results 
of  his  experiments,  in  which  he  injected  an  emulsion  of  wax 
into  the  central  end  of  the  femoral  artery  of  the  dog,  and  by 
this  means  produced  multiple  gastric  ulcers  in  his  animals. 
Cohnheim  [68],  in  order  to  study  the  fate  of  such  ulcers, 
adopted  a  less  fatal  method.  He  injected  a  suspension  of 
chromate  of  lead  into  one  of  the  gastric  branches  of  the  splenic 
artery,  and,  by  inserting  the  cannula  deeply,  he  was  able  to 
occlude  the  branches  entering  the  submucosa  and  mucosa. 
In  all  his  animals  which  were  killed  within  a  day  or  two, 
typical  acute  gastric  ulcers  were  found.  Schridde  [69] 
showed  similarly,  in  the  case  of  the  rabbit,  that  fat  em- 
bolism gave  rise  to  ulcers.  Klebs  and  Welti  [70]  produced 
ulcers  by  means  of  emboli  of  blood-corpuscles  and  pigment 
granules . 

The  ligature  or  obstruction  of  larger  arteries  in  the  wall 
of  the  stomach  has  not  been  found  to  give  rise  to  ulcer  by 
Cohn  [64],  Miiller  [47],  Pavy  [71],  Roth  [72],  Litten  [73],  and 
others. 

Litthauer  [74]  found  that  he  could  cut  off  about  a  third 
of  the  stomach  from  its  afferent  vessels,  and  yet  that 
the  nutrition  of  this  part  of  the  organ  was  not  interfered 
with. 
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We  are  therefore  driven  to  the  conclusion  that  occlusion  of 
small  arterial  branches,  whether  due  to  thrombosis,  or  embolism, 
or  narrowing  of  the  artery  by  endarteritis,  may  occasionally 
give  rise  to  ulcer  of  the  stomach,  but  that  such  cases  are  rare 
and  quite  exceptional.  Another  exceptional  cause  of  necrosis 
of  the  gastric  mucous  membrane  is  PRESSURE,  resulting  in  the 
so-called  "pressure  necrosis  "  or  "atrophy." 

The  pressure  may  be  due  to  a  tumour  outside  the  stomach, 
or  to  one  growing  in  the  wall  of  that  organ  itself. 

In  the  former  case  the  tumour,  either  an  aneurism  or  solid 
tumour,  often  malignant  as  in  the  case  described  in  the  morbid 
anatomy  section,  becomes  adherent  to  the  outer  wall  of  the 
stomach,  which  is  stretched  over  the  surface  of  the  tumour 
and  invaginated  into  the  stomach.  The  vessels  in  the  wall 
of  the  stomach  become  obliterated,  and  the  overlying  mucous 
membrane  itself  shows  a  condition  of  interstitial  inflammation 
and  atrophy.  The  result  is  necrosis  of  the  mucous  membrane, 
and  subsequent  ulceration.  A  tumour  growing  in  the  wall 
of  the  stomach  may  be  a  simple  submucous  adenoma.  This 
tumour,  during  its  growth,  becomes  adherent  to  the  mucous 
membrane,  which  undergoes  the  process  of  interstitial  in- 
flammation and  necrosis.  The  result  is  an  ulcer  which 
gradually  enlarges,  exposing  the  growth,  which  subsequently 
ulcerates.  Hayem  [75]  published  such  a  case  in  1895,  ex- 
pressing the  opinion  that  certain  ulcers  of  the  stomach  originated 
in  this  way.  Martin  [76]  mentions  a  case  of  chronic  ulcer 
of  the  stomach,  which  was  associated  with  the  presence  of 
submucous  adenomata,  one  of  which  had  ulcerated.  In  a 
patient  dying  at  University  College  Hospital  from  malignant 
disease,  it  was  found  that  the  growth  had  invaded  the  wall 
of  the  stomach  diffusely,  extending  to  the  mucous  membrane, 
and  in  one  or  two  places  cells  of  the  new  growth  were  seen  in 
the  mucous  membrane  itself  by  microscopical  examination. 
Several  areas  of  necrosis  were  present  in  the  mucous  mem- 
brane. They  were  stained  black  by  altered  blood-pigment, 
and  had  commenced  by  necrosis  of  the  superficial  surface  of 
the  mucous  membrane,  extending  to  various  depths  in  its 
substance.  One  had  healed,  leaving  a  radiating  scar.  They 
were  merely  secondary  effects  of  the  growth  (Plate  V.,  Fig.  2). 

Such  cases  are  of  great  interest,  but  are  rare,  and  only  ex- 
ceptionally give  rise  to  acute  ulcer.  A  similar  condition  of 
greater  importance,  because  usually  fatal,  is  that  due  to  the 
enlargement  of  a  bloodvessel  in  the  submucous  tissue  of  the 
stomach. 

A  varicose  vein  is  more  commonly  the  cause  of  such  an  ulcer 
than  a  dilated  artery  resulting  from  arterio-sclerosis. 

Varicose  veins  of  the  stomach  occur  in  any  condition,  giving 
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rise  to  portal  obstruction,  and  they  also  occur  in  splenic  en- 
largement. They  are  much  more  commonly  found  at  the 
lower  end  of  the  oesophagus  than  in  the  stomach. 

In  either  condition  the  mucous  membrane  is  elevated  from 
the  submucous  tissue  and  thinned.  A  small  ulcer  is  eventually 
formed  upon  the  elevation,  and  fatal  bleeding  results. 

These  are  the  only  conditions  in  which  pressure  necrosis 
can  be  said  to  give  rise  to  ulcer.  There  is  no  distinct  evidence, 
so  far  as  I  am  aware,  in  support  of  Rasmussen's  idea  [77]  that 
pressure  atrophy  of  the  gastric  mucous  membrane  induced 
by  pressure  of  the  costal  margin  from  various  causes  gives 
rise  to  ulcer. 

It  is  true  that  constriction  of  the  stomach  by  an  adhesion 
has  given  rise  to  an  ulcer  of  corresponding  extent;  and  also, 
as  in  Murchison's  case  [78],  that  the  pressure  of  a  button 
upon  the  epigastrium  may  cause  a  gastric  fistula,  but  such 
cases  have  no  relation  to  the  pathology  of  gastric  ulcer  in 
general. 

It  cannot  be  denied  that  a  MECHANICAL  INJURY  OF  THE 
MUCOUS  MEMBKANE  may  give  rise  to  an  acute  ulcer  of  the 
stomach.  My  reason  for  saying  this  is  because  such  ulcers 
may  be  seen  occasionally  in  animals  and  also  in  the  human 
subject,  and  the  presence  of  foreign  bodies  in  the  stomach 
demonstrated  at  the  same  time.  It  is  true  that  such  a  con- 
dition is  less  likely  to  occur  in  man  than  in  animals,  but, 
although  foreign  bodies  likely  to  injure  the  mucous  membrane 
are  rarely  encountered  in  the  stomachs  of  sane  persons,  they 
are  by  no  means  uncommon  in  the  stomachs  of  lunatics.  I 
am  not  referring  to  a  mere  abrasion  of  the  surface,  or  to  pricks 
of  fish-bones  and  other  sharp  objects,  for  these  lesions  can 
hardly  be  called  ulcers,  and  I  excluded  them  from  that  cate- 
gory at  the  beginning  of  this  book,  but  to  a  condition  in  which 
there  is  considerable  laceration  and  bruising  of  the  tissues 
around  the  injured  spot,  as  produced  by  nails,  glass,  or  porce- 
lain. In  the  latter  case  the  tissue  becomes  necrotic  and 
separates,  and  by  the  action  of  the  gastric  juice  the  lesion 
assumes  the  form  of  an  acute  ulcer.  Such  cases  are  very  rare, 
and  constitute  a  special  group.  Perforation  of  the  stomach 
has  been  described  in  such  cases  by  Kronlein  [79]  and  others, 
but  that  foreign  bodies  need  not  necessarily  give  rise  to 
ulceration  is  well  illustrated  by  the  case  of  John  Gumming, 
who  died  in  1809,  and  whose  case  was  described  by  Marcet  [80]. 
He  commenced  to  swallow  knives  in  1799,  and  disposed  of 
thirty-five  in  all.  At  the  autopsy  thirty  to  forty  fragments, 
of  which  thirteen  or  fourteen  were  fragments  of  blades,  were 
found  in  the  stomach,  and  yet  the  latter  showed  no  sign  of  ever 
having  been  ulcerated.  For  Bee  key's  idea  of  the  origin  of  ulcer 
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from  an  injury  of  the  mucous  membrane  owing  to  spasmodic 
hour-glass  contraction,  see  p.  144. 

Finally,  an  idea  that  necrosis  of  the  mucous  membrane 
might  result  from  a  TROPHIC  DISTURBANCE  OF  THE  GASTRIC 
NERVES  may  be  mentioned,  which  is  fanciful  and  purely 
hypothetical,  without  any  evidence  whatever  to  support  it. 
This  idea  was  adopted  by  the  older  writers,  such  as  Siebert  [81], 
and  later  by  Gilles  de  la  Tourette  [82],  and  Stockton  [83]. 
Wilks  and  Moxon  [84]  supported  it,  and  compared  ulcer  of 
the  stomach  with  ulcer  of  the  cornea,  following  lesions  of  the 
trigeminal  nerve;  but  it  is  now  recognized  that  ulcer  of  the 
cornea  in  lesions  of  the  fifth  nerve  results  from  the  accom- 
panying anaesthesia  of  the  conjunctiva  and  consequent  injury 
of  the  cornea,  and,  although  it  is  true  that  changes  may 
be  found  in  the  nerves  situated  in  the  base  of  a  chronic 
gastric  ulcer,  such  changes  are  merely  secondary  to  the 
chronic  inflammation  which  accompanies  chronic  ulcer  of  the 
stomach. 

B.  Haemorrhage  into  the  Mucous  Membrane. — A  localized 
haemorrhage  into  the*  mucous  membrane  of  the  stomach  is 
a  well-defined  cause  of  acute  ulcer.  It  is  the  result  of  several 
pathological  causes,  and  very  frequently  some  of  these  causes 
may  also  result  in  necrosis  of  the  gastric  cells,  as  has  been 
described  above. 

Haemorrhage  is  therefore  commonly  associated  with  necrosis 
of  the  mucous  membrane,  and  assists  in  disintegrating  the 
tissue  and  making  the  lesion  more  extensive. 

Haemorrhage,  however,  frequently  occurs  alone.  The  in- 
terstitial tissue  is  infiltrated  with  blood,  and  the  glands 
separated  and  broken  up  as  a  secondary  result,  and  the  circula- 
tion through  the  part  arrested.  The  mass  of  tissue  thus  dis- 
organized and  cut  off  from  its  nourishment  falls  an  easy  prey 
to  the  gastric  juice,  which  digests  it,  with  the  result  that  an 
acute  ulcer  is  formed,  which  extends  to  variable  depths 
according  to  the  size  and  extent  of  the  haemorrhage.  Such 
haemorrhages  may  be  quite  small,  mere  punctiform  or  miliary 
points,  the  "stigmata  ventriculi  "  of  Beneke  [85].  The 
submucous  tissue  and  mucous  membrane,  or  the  latter  only, 
may  be  affected,  or  most  of  the  layers  of  the  stomach  may  be 
infiltrated  with  blood.  When  the  haemorrhage  has  been 
produced  by  some  cause  which  does  not  at  the  same  time 
give  rise  to  necrosis  of  the  gastric  cells,  the  latter  can  be  recog- 
nized before  they  have  been  attacked  by  the  gastric  juice 
by  their  more  or  less  normal  staining  reaction,  embedded  in 
the  mass  of  blood.  In  these  cases  the  haemorrhage  is  the 
primary  event,  and  is  due  to  some  lesion  of  the  capillary  wall, 
and  the  destruction  of  the  proper  tissue  of  the  mucous  mem- 
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brane  is  an  event  which  is  secondary  to  the  haemorrhage. 
For  an  ulcer  to  be  produced  it  is  necessary  that  the  haemor- 
rhage should  reach  to  the  surface  of  the  mucous  membrane, 
otherwise  the  layer  of  healthy  tissue  at  the  surface  of  the 
mucous  membrane  protects  the  infiltrated  tissue  from  the 
action  of  the  gastric  juice,  and  no  ulcer  results. 

Of  course,  if  the  uninfiltrated  portion  of  mucous  membrane 
at  the  surface  is  thin,  it  may  give  way  owing  to  the  pressure, 
and  an  ulcer  result;  but  if  this  does  not  occur,  the  blood  is 
merely  absorbed,  and  the  part  may  subsequently  differ  very 
little  from  its  original  character.  It  is  surprising  to  what  an 
extent  the  submucous  coat  of  the  stomach  may  be  infiltrated 
with  fluid,  and  the  mucous  membrane  lifted  off  it,  without 
any  harm  resulting.  My  own  experiments  [86]  have  shown 
that  at  least  10  c.c.  of  a  neutral  fluid  may  be  so  injected  under 
the  mucous  membrane  into  a  small  area  of  the  stomach  wall 
of  the  cat,  and  yet  in  a  day  or  two  the  whole  will  be  absorbed 
and  no  lesion  result.  This,  of  course,  is  due  to  the  freedom 
of  anastomosis  of  the  vessels  of  the  mucous  membrane.  Large 
haemorrhages  may  therefore  occur  into  the  stomach  wall, 
and  such  are  occasionally  found  at  autopsies,  without  any 
sign  of  ulceration  occurring.  If,  however,  the  haemorrhage 
reaches  to  the  surface,  then  an  acute  ulcer  is  produced  of  a 
size  and  depth  proportional  to  the  extent  of  the  haemorrhage. 
Ihe  small  miliary  haemorrhages  are  multiple  and  scattered 
indiscriminately  about  the  mucous  membrane,  but  distinctly 
preferring  the  cardiac  region  of  the  stomach.  The  larger 
haemorrhages  vary  in  size  and  shape.  They  may  occur  as 
round  or  oval  dots,  or  circumscribed  areas  the  size  of  a  small 
coin,  or  as  elongated  narrow  streaks,  often  corresponding  to 
the  rugae  of  the  mucous  membrane.  The  largest  of  all  form 
large  haemorrhagic  infiltrations  into  the  coats  of  the  stomach 
in  various  situations.  As  a  result  of  recent  observations, 
Hagemann  [87]  states  that  the  small  haemorrhages  into  the 
mucous  membrane  of  the  stomach  arise  either  in  the  arterial 
capillaries  or  the  venous  capillaries.  In  the  former  case  the 
haemorrhages  which  would  result  from  toxic  or  bacterial 
action  or  arterial  occlusion  are  situated  in  the  deeper  layers 
of  the  mucous  membrane,  corresponding  in  position  to  the 
capiUaries  into  which  the  small  arteriole  piercing  the  muscularis 
mucosae  immediately  divides.  These  haemorrhages  have  an 
irregular  shape,  and  reach  irregularly  to  the  surface,  in  which 
case  ulcers  result,  although  the  latter  are  not  so  commonly 
the  result  of  these  haemorrhages  as  of  the  primarily  venous 
ones .  They  are  indiscriminately  scattered  all  over  the  stomach . 
The  haemorrhages  from  the  venous  capillaries  which  result 
from  venous  obstruction  are  situated  at  the  surface  of  the 
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FIG.   i.     PHOTOGRAPH  01*  A  STOMACH 

SHOWING  MULTIPLE  ROUND  HAEMOR- 
RHAGES INTO  THE  MUCOUS  MEM- 
BRANE, SOME  OF  WHICH  HAVE  FORMED 
ULCERS.  THE  SIZE  IS  MUCH  REDUCED. 
(U.C.H.  P.M.  REGISTER,  TQIO.  SIR  J.  BRAD- 
FORD. No.  22. 


FIG.     2.        PHOTOGRAPH     OF 

PART  OF  A  STOMACH,  SHOW- 
ING MULTIPLE  STREAK-LIKE 
HAEMORRHAGES  INTO  THE 

MUCOUS    MEMBRANE. 
In  some  places  the  tissue   has  sepa- 
rated, leaving  fissure-like  ulcers.    (The 
size  is  much  reduced.     From  Case  8. 
Page  1 80.) 


Fir.     3.       MlCROPHOTOGRAPH    OF   ONE   OF   THE    HEMORRHAGES   SEEN    IN    FlG. 
The  gastric  juice  has  already  partially  digested  the  infiltrated  patch  of  mucous  membrane. 
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mucous   membrane,   and  are   wedge-shaped,   with   the    base 
towards  the  surface. 

They  correspond  in  position  with  the  plexus  of  capillaries, 
which  directly  open  into  the  straight  veins,  which  pass  down 
and  pierce  the  muscularis  mucosse  to  open  into  the  submucous 
veins.  These  haemorrhages  are  scattered  over  the  fundus  of 
the  stomach  chiefly,  and  less  often  are  found  at  the  pyloric 
region.  These  haemorrhages,  owing  to  their  position,  are 
more  often  the  cause  of  acute  ulcers  than  are  the  other  variety 
of  haemorrhages. 

The  causes  of  haemorrhage  into  the  mucous  membrane  are 
numerous.  Perhaps  the  most  important  and  the  commonest 
is  BACTERIAL  INFECTION,  which  brings  about  the  event  in  one 
of  two  ways — either  by  a  direct  action  of  the  bacterial  poisons 
upon  the  capillary  wall,  or  by  giving  rise  to  vascular  occlusion 
and  haemorrhagic  infarction.  In  the  latter  case  necrosis  of 
the  tissue  is  always  present,  in  the  former  case  necrosis  may 
or  may  not  be  present.  As  I  have  already  mentioned,  some 
bacteria  are  more  likely  to  give  rise  to  necrosis,  and  the 
haemorrhage  may  be  associated  with  it  or  be  secondary  to  it, 
whilst  others  are  more  likely  to  give  rise  to  haemorrhage.  As 
examples  of  the  latter  may  be  mentioned,  Letulle's  experi- 
ments with  staphylococcus,  and  the  well-known  haemorrhages 
resulting  from  the  injection  of  diphtheria  toxin. 

Haemorrhage  may  therefore  occur  in  the  condition  of 
septicaemia,  and  also  as  the  result  of  an  intoxication  with 
bacterial  toxins  alone.  Along  with  the  haemorrhage  is  to 
be  seen  excessive  dilatation  of  the  capillaries  and  small  veins 
and  arteries. 

In  most  cases  the  thrombosis  which  is  often  seen  in  the 
small  vessels  in  the  neighbourhood  is  a  secondary  effect,  and 
not  the  primary  cause  of  the  haemorrhage.  This  subject 
has  already  been  discussed  in  dealing  with  necrosis,  so  need 
not  here  be  further  alluded  to. 

I  have  already  mentioned  that  in  the  toxic  condition  asso- 
ciated with  CUTANEOUS  BURNS  the  lesions  are  in  most  cases 
primarily  haemorrhages,  although  necrosis  of  the  tissue  may 
be  the  chief  event  in  a  minority  of  cases. 

There  is  no  need  to  enter  into  further  details,  as  the  matter 
has  already  been  sufficiently  discussed  for  the  purpose  in 
hand. 

There  are  many  OTHER  DISEASES  in  which  haemorrhage  from 
the  capillaries  is  liable  to  occur.  These  diseases  are  of  non- 
bacterial  origin,  and  it  is  justifiable  to  assume,  in  the  present 
state  of  our  knowledge,  that  such  haemorrhage  may  be  due 
to  a  poison  acting  upon  the  capillary  wall.  That  such  poisons 
exist  is  evident  from  the  action  of  the  hcemorrhagin  of  snake 
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venom,  which  causes  haemorrhage   by  destroying   the  endo- 
thelium  of  the  capillary  wall. 

Similar  poisons  exist  in  the  various  cytotoxic  sera  which 
have  been  experimentally  prepared,  and  which  are  able  to 
produce  the  same  result.  Haemorrhages  also  result  in  the 
stomach  from  poisoning  by  rabies.  Exogenous  poisons  of 
non-bacterial  origin,  and  also  endogenous  poisons  of  metabolic 
origin,  therefore,  exist,  which  are  capable  of  acting  as  endo- 
thelial  poisons,  and  so  causing  haemorrhage. 

Beyond  assuming  that  the  diseases  in  question  may  possibly 
be  due  to,  or  associated  with,  some  poison  of  a  similar  kind, 
we  are  not  justified  in  going  further  and  forming  a  hypothesis 
with  regard  to  the  precise  nature  of  any  such  poison. 

Amongst  these  diseases  may  be  mentioned  melcena 
neonatorum.  In  this  condition  bleeding  occurs  from  the 
mucous  membrane  of  the  alimentary  canal,  and  sometimes 
an  interstitial  haemorrhage  occurs,  with  the  result  that  an 
ulcer  is  produced.  Such  ulcers  are  seen  most  commonly  in 
the  duodenum,  less  frequently  in  the  stomach,  and  occasion- 
ally at  the  lower  end  of  the  oesophagus.  Bleeding  may  also 
occur  in  other  parts  of  the  body.  The  ulcers  extend  to  various 
depths,  and  may  open  up  a  bloodvessel  (Goodhart  [88]),  or 
lead  to  perforation  (Von  dem  Busch  [89]). 

In  some  cases  the  disease  may  be  of  bacterial  origin  owing 
to  infection  of  the  umbilical  cord,  but  in  most  cases  this  is 
not  so,  because  the  condition  is  manifested  sometime  during 
the  first  twenty-four  hours,  and  perforation  of  the  stomach 
has  been  recorded  at  the  twenty-first  hour  after  birth. 

In  most  cases  of  melaena  neonatorum  ulceration  of  the 
stomach  is  not  present,  and  the  same  may  be  said  of  the  so- 
called  pur  pur  ic  group  of  diseases  and  of  the  ancemias,  in  which 
haemorrhage  from  the  surface  of  the  mucous  membrane  occurs. 
In  these  conditions,  as  I  have  previously  explained,  the 
bleeding  is  liable  to  be  profuse,  and  the  blood  breaks  through 
the  surface  of  the  mucous  membrane,  leaving  mechanical 
abrasions,  which  are  properly  termed  "erosions."  It  is, 
perhaps,  owing  to  the  profuseness  of  the  haemorrhage  that  the 
smaller  interstitial  haemorrhages,  which,  after  digestion  and 
separation  of  the  tissue,  form  ulcers,  do  not  occur  as  a  rule. 

The  association  of  haemorrhages  in  various  parts  of  the  body 
with  chronic  Brighfs  disease  and  granular  contracted  kidney 
is  well  known.  Haemorrhages  occur  into  the  mucous  mem- 
brane of  the  stomach  and  intestines  in  this  condition,  and  give 
rise  to  acute  ulcers.  Similarly,  but  to  a  less  frequent  extent, 
they  also  occur  in  diseases  of  the  liver  and  obstructive  jaundice. 

In  these  pathological  conditions  there  is  an  intoxication  of 
the  system  by  certain  unknown  poisons,  the  nature  of  which 
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has  given  rise  to  much  speculation,  and  there  seems  no  reason- 
able doubt  that  one  or  more  of  these  poisons  give  rise  to  the 
accompanying  haemorrhages. 

It  is  true  that  in  certain  of  these  conditions  the  arteries  are 
commonly  degenerated,  but  I  have  already  discussed  this 
point  in  relation  to  the  production  of  acute  ulcer,  and  there- 
fore need  not  enter  into  it  again.  It  seems  rather  curious 
that,  if  the  blocking  of  degenerate  arteries  is  the  direct  cause 
of  acute  ulcer  of  the  stomach  in  diseases  of  the  kidneys, 
haemorrhages  should  occur  in  other  parts  of  the  body  in 
diseases  of  the  kidneys,  and  not  in  arteriosclerosis  unassociated 
with  such  diseases. 

I  should  like  to  repeat  here  what  I  have  already  stated 
before,  and  this  remark  also  applies  to  the  acute  ulcers  found 
in  the  terminal  stages  of  chronic  diseases  of  the  heart,  that  before 
arriving  at  the  conclusion  that  the  acute  ulcers  found  in 
chronic  diseases  of  the  kidneys  and  liver  are  the  result  of 
autometabolic  poisons,  we  must  carefully  exclude  the  presence 
of  a  terminal  bacterial  infection,  a  task  by  no  means  easy. 

Some  inorganic  poisons  on  their  introduction  into  the  blood 
are  able  to  cause  haemorrhagic  patches  in  the  mucous  membrane 
of  the  stc  mach. 

From  a  perusal  of  recorded  observations  it  appears  that  the 
same  poison  may  give  rise  both  to  haemorrhage  and  necrosis, 
and  in  some  cases  it  is  stated  that  the  primary  lesion  is  in- 
flammation set  up  by  the  excretion  of  the  poison,  but  in  others 
the  view  is  evidently  taken  that  the  haemorrhage  is  a  primary 
lesion.  Probably  the  same  law  holds  good  as  in  the  case  of 
bacterial  infection — namely,  that  some  poisons  are  more 
likely  to  act  destructively  upon  the  tissue  and  cause  necrosis 
and  haemorrhage,  and  that  others  are  more  likely  to  irritate 
it  and  cause  inflammation  with  haemorrhages  as  a  result  of 
the  vascular  engorgement. 

Bohm  and  Unterberger  [42]  definitely  state  that  a  haemor- 
rhagic gastritis  was  excited  by  arsenious  acid.  Jousset  and 
Lefas  [90]  found  that  the  most  apparent  phenomena  after 
subcutaneous  injections  of  tartarated  antimony  were  dilata- 
tion of  the  interglandular  capillaries  and  haemorrhagic  foci. 
Saikowsky  [91],  after  subcutaneous  injections  of  corrosive 
sublimate,  found  considerable  distension  of  the  vessels  of 
the  liver  and  kidneys,  intense  hyperaemia  of  the  intestine,  and 
haemorrhagic  foci  in  the  gastric  mucous  membrane.  Heil- 
born  [92]  found  the  same  tiling,  and  many  of  the  haemorrhagic 
patches  had  formed  ulcers.  Kebler  [93]  injected  chloride  of 
platinum  into  the  jugular  vein,  and  so  produced  gastric 
ecchymoses. 

Whatever  view  be  taken  with  regard  to  how  these  substances 
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cause  haemorrhages  when  carried  to  the  stomach  by  the  blood- 
stream, there  is  no  doubt  that  most  of  these  poisons  cause 
inflammation  and  resulting  haemorrhages  on  being  ingested. 
Phosphorus,  arsenic,  antimony,  mercury,  lead  salts,  and 
many  others,  all  cause  an  intense  inflammation,  with  resulting 
haemorrhages  and  ulceration,  when  brought  into  contact  with 
the  mucous  membrane  of  the  stomach. 

That    MECHANICAL    DISTURBANCES     OF    THE    CIRCULATION    in 

the  stomach,  which  lead  to  arterial  or  venous  obstruction, 
occasionally  give  rise  to  interstitial  haemorrhages  into  the 
mucous  membrane  cannot  be  doubted.  What  has  been  related 
above  with  regard  to  necrosis  due  to  arterial  blocking  need  not 
be  repeated,  because  the  haemorrhagic  infiltration  which  is 
associated  with  the  necrosis  is  merely  a  phenomenon  in  the 
course  of  events,  the  main  feature  being  the  death  of  the  tissue. 
The  condition  of  venous  obstruction,  however,  demands  atten- 
tion, because  there  is  no  doubt  that  ulceration  may  follow 
simple  venous  obstruction,  although  in  the  human  subject 
this  mode  of  origin  of  acute  ulcers  is  perhaps  not  so  common 
as  has  been  supposed  by  some  authors.  I  am  not  referring 
to  the  large  dilated  veins  which  are  seen  in  portal  obstruction, 
the  overlying  mucous  membrane  of  which  is  often  ulcerated 
chiefly  as  the  result  of  pressure  necrosis,  but  to  the  haemor- 
rhages from  the  capillaries  and  small  veins  into  the  mucous 
membrane,  and  sometimes  deeper,  which  stop  the  circulation 
in  the  part,  and  displace,  separate,  and  compress  the  individual 
tissues,  thus  allowing  them  to  become  a  prey  to  the  action  of 
the  gastric  juice. 

As  in  the  case  of  arterial  obstruction,  so  in  that  of  venous 
obstruction,  there  is  very  little  evidence  derived  from  the  post- 
mortem room  to  show  that  it  is  a  cause  of  acute  ulcer  in  the 
human  subject.  It  is  exceedingly  difficult  to  dissociate  the 
effect  of  bacterial  infection.  Even  in  such  diseases  as  chronic 
heart  disease  and  hepatic  cirrhosis,  in  which  there  is  undoubt- 
edly passive  congestion  of  the  stomach,  which  gives  rise  to 
capillary  bleeding,  and  in  which  it  is  not  uncommon  to  find 
acute  ulcers,  the  latter  are  frequently  due  to  a  terminal  infec- 
tion, although  there  is  no  doubt  that  sometimes  they  result 
from  interstitial  haemorrhage  into  the  mucous  membrane. 
GUnsburg  [94]  in  1852  published  a  case  of  ulcer  which  he 
ascribed  to  venous  thrombosis,  and  Virchow  [95]  in  the  follow- 
ing year  brought  forward  his  hypothesis  that  haemorrhages 
into  the  gastric  wall,  owing  to  portal  stasis  or  spasm  of  the 
muscular  coats  of  the  stomach  compressing  the  veins,  were 
the  antecedents  of  ulcer  in  some  cases.  Axel  Key  [96]  and 
Rindfleisch  [97]  both  followed  and  upheld  Virchow  in  this 
hypothesis.  Von  Recklinghausen  [49]  laid  stress  upon  hyaline 
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thrombosis  of  small  veins,  but  he  also  thought  that  compression 
of  the  veins  by  the  muscular  contractions  in  vomiting  would 
lead  to  capillary  haemorrhages.  Openchowski  [98]  also  de- 
scribed hyaline  thrombosis  and  degeneration  of  the  small 
vessels,  both  arterial  and  venous,  and  considered  that  they 
were  the  cause  of  haemorrhage.  Von  Eiselsberg  [99]  and 
Payer  [100]  have  shown  that  haemorrhages  into  the  mucous 
membrane  of  the  stomach  which  follow  operations  upon  the 
abdomen  are  due  to  obstruction  of  the  mesenteric  and  omental 
veins.  Engelhardt  and  Neck  [101]  showed  also  that  ligature 
of  the  omental  veins  likewise  caused  gastric  haemorrhages. 
Payer  experimented  with  the  view  of  showing  the  possibility 
of  retrograde  embolism  in  the  veins  of  the  stomach.  He 
found  that  he  was  able  to  produce  this  condition  by  injecting 
various  substances  into  the  omental  and  mesenteric  veins,  and 
produced  haemorrhages  and  ulcers  in  this  way.  He  produced 
similar  changes  by  artificial  thrombosis  of  the  omental  veins. 

Miiller  [47]  likewise  showed  that  gastric  haemorrhages 
occurred  after  ligature  of  the  portal  vein.  There  can  be  very 
little  doubt  that,  in  cfrder  to  produce  gastric  haemorrhages,  the 
venous  obstruction  must  be  very  considerable ;  either  the  portal 
vein  must  be  ligatured,  or  widespread  vascular  blocking  must 
have  taken  place  in  the  smaller  veins. 

This  is  well  illustrated  by  Fenwick's  [102]  experiments, 
which  show  that  ligature  of  a  small  number  of  small  veins  is 
without  effect,  but  that  ligature  of  most  of  the  veins  of  the 
stomach  or  the  injection  of  tincture  of  perchloride  of  iron  into 
the  portal  vein  produce  haemorrhages  and  ulcers  which  are 
for  the  most  part  confined  to  the  fundus  and  central  portions 
of  the  stomach.  It  appears  certain  that  now  and  then  acute 
ulcer  in  the  human  subject  originates  from  a  haemorrhage  due 
to  venous  obstruction,  but  that  such  a  cause  is  a  commonly 
acting  one  cannot  be  admitted.  The  body  is  not  so  badly 
made  that  it  is  unable  to  withstand  considerable  variations  of 
blood-pressure  in  the  portal  circulation,  such  as  occur  in  vaso- 
motor  disturbances,  and  in  the  alterations  of  intra-abdominal 
pressure  in  vomiting,  and  like  disturbance,  as  has  been  sug- 
gested. Obstruction  of  the  circulation  was  stated  by  Talma 
[62],  as  the  result  of  his  experiments,  to  lead  to  gastric  haemor- 
rhage into  and  under  the  mucous  membrane.  He  produced 
dilatation  of  the  stomach  by  ligaturing  the  duodenum  and  also 
the  intestine  below  this  in  different  places  down  to  the  colon, 
and  found  that  haemorrhage  into  the  walls  of  the  alimentary 
canal  were  produced,  and  that  necrosis  and  ulceration  followed. 
By  distending  the  stomach  with  water  or  other  solutions,  so  as 
to  produce  great  tension  of  its  walls,  he  increased  the  amount 
of  ulceration  and  also  produced  gastromalacia. 
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The  animals  did  not  live  long,  and  it  is  difficult  to  exclude 
bacterial  infection  in  those  which  lived  as  long  as  two  days. 
These  experiments  have  no  direct  bearing  upon  the  pathology 
of  human  gastric  ulcer. 

Not  only  through  mechanical  disturbances  of  the  circulation 
may  interstitial  haemorrhages  arise,  but  also  through  INFLAM- 
MATORY CONGESTION  OF  THE  MUCOUS  MEMBRANE,  in  which 

condition  that  membrane  may  be  so  much  softened  that  it 
bleeds  with  the  greatest  ease  on  manipulation,  as  may  be 
clearly  demonstrated  occasionally  at  operations  upon  the 
stomach.  Gastritis  may  in  this  way  be  a  cause  of  acute  ulcer, 
but  perhaps  it  more  commonly  gives  rise  to  that  condition 
through  its  effect  upon  the  lymphoid  follicles  of  the  stomach. 

The  influence  of  the  NERVOUS  SYSTEM  in  giving  rise  to 
haemorrhages  into  the  mucous  membrane  of  the  stomach  has  in 
the  past  been  grossly  exaggerated. 

There  is  no  evidence  that  hysteria  or  any  other  nervous 
disease  is  a  cause  of  gastric  haemorrhage  and  subsequent  ulcera- 
tion.  From  the  experimental  point  of  view  the  evidence  is 
equally  inconclusive. 

Various  experiments  have  been  performed  with  the  object 
of  proving  that  lesions  of  the  central  nervous  system,  the  vagi, 
or  the  abdominal  sympathetic,  were  able  to  give  rise  to  haemor- 
rhage and  ulceration. 

Schiff  [103]  produced  lesions  of  the  optic  thalamus  and 
cerebral  peduncles  and  the  pons  and  bulb.  Brown-Sequard  [104] 
and  Ebstein  [105],  of  the  pons  and  the  corpora  quadrigemina, 
and  Albertoni  [106]  cut  oft  the  fore-end  of  the  cerebral  hemi- 
spheres. In  each  case  haemorrhages  were  stated  to  have  been 
produced,  and  were  attributed  to  modifications  in  the  general 
blood-pressure,  or  to  vaso-motor  changes  in  the  vessels  of  the 
stomach.  Similar  changes  were  produced  by  Koch  and  Ewald 
[107]  by  cutting  through  the  cervical  spinal  cord  and  ad- 
ministering a  0'5  per  cent,  solution  of  HC1  daily.  Section  of 
the  vagus  either  in  the  neck,  thorax,  or  abdomen  has  been 
performed  by  Van  Ijzeren  [108]  and  Saitta  [109],  with  the 
production  of  gastric  haemorrhages,  but  every  case  was  not 
positive.  On  the  other  hand,  negative  results  were  obtained 
by  Donati  [110],  Dalla  Vedova  [111],  Krehl  [112],  and  Katsch- 
kowsky  [113].  Stimulation  of  the  vagus  either  by  injection 
of  drugs,  causing  inflammation,  or  by  faradization,  is  said  to 
give  rise  to  the  same  result  by  Talma  [62] ;  but  negative  results 
were  obtained  by  Donati  [110].  With  regard  to  operations 
upon  the  abdominal  sympathetic  system,  Dalla  Vedova  [111], 
Lewin  and  Boer  [114],  and  one  or  two  other  observers,  whose 
animals  only  lived  a  few  hours,  found  haemorrhages  to  occur 
in  the  stomach;  whilst  Donati  [110],  Adrian  [115],  Oddi  [116], 


GENERAL  PATHOLOGY  89 

Peiper  [117],  Lustig  [118],  and  Marassini  [119]  failed  to  obtain 
any  lesion  in  the  stomach.  Donati  [110]  also  cut  the  vagi  in 
the  abdomen,  and  extirpated  the  cceliac  plexus  with  negative 
results.  In  criticizing  these  results,  it  is  seen  that  there  are 
quite  as  many  observers  who  have  failed  to  produce  gastric 
lesions  as  there  are  observers  who  have  been  successful;  and, 
moreover,  even  with  regard  to  the  latter,  the  success  was  by 
no  means  a  uniform  one,  since  most  of  the  experiments  had  a 
large  proportion  of  failures.  Also  in  the  successful  cases  the 
lesions  were  not  uncommonly  very  slight. 

Such  inconstant  results  cannot  be  accepted  as  being  directly 
due  to  the  lesions  of  the  nervous  system,  especially  as  in  some 
cases  the  animals  were  in  a  very  bad  condition,  and  such 
animals  are  particularly  liable  to  cutaneous  sores,  so  that 
sepsis  cannot  be  excluded,  which  absolutely  vitiates  the  experi- 
ments. This  remark  especially  applies  to  the  earlier  experi- 
ments. Some  of  the  animals  in  the  cerebral  cases  suffered  from 
grave  disturbances  of  general  nutrition,  and  even  cutaneous 
sores,  so  that  in  such  cases  a  secondary  infection  of  the  body 
with  bacteria  was  nof  unlikely.  The  abdominal  manipulation 
in  many  cases  must  have  been  considerable,  and  haemorrhages 
into  the  mucous  membrane  of  the  stomach  are  easily  produced 
by  such  means.  Neither  is  it  easy  to  suppose  that  both  stimu- 
lation and  paralysis  of  a  nerve  could  alike  produce  ulceration 
of  the  stomach.  If  the  results  were  reliable,  it  is  difficult  to 
see  the  exact  bearing  they  could  have  upon  the  production  of 
human  gastric  ulcer. 

It  is  certain  that  an  INJURY  may  give  rise  to  haemorrhage 
into  the  wall  of  the  stomach,  for  haematemesis  may  follow 
blows  upon  the  epigastrium,  and  the  experiments  of  Ritter  [120] 
have  shown  this  to  be  the  case. 

In  spite  of  the  experiments  of  Decker  [121],  who  found  that  hot 
food  administered  to  dogs  might  give  rise  to  haemorrhages  into 
the  gastric  mucous  membrane  which  developed  into  ulcers,  there 
is  no  reason  to  suppose  that  acute  ulcer  arises  in  this  way  in 
the  human  subject ;  if  so,  the  condition  must  be  exceedingly  rare. 

Stromeyer  [122]  has  pointed  out  that  the  anatomical  sur- 
roundings of  the  stomach  render  it  liable  to  injury,  particu- 
larly at  the  localities  where  ulcer  commonly  occurs.  It  is, 
however,  extremely  doubtful  whether  this  observation  is  of  any 
importance  in  connection  with  the  explanation  of  the  site  of 
predilection  of  ulcer  of  the  stomach. 

C.  Inflammation  affecting  the  Lymphatic  Follicles. — Lym- 
phoid  tissue  is  present  in  the  mucous  membrane  of  the  stomach 
as  well  as  in  the  other  portions  of  the  alimentary  canal.  It 
was  well  known  to  Cruveilhier  [123],  who  initiated  the  idea 
that  chronic  ulcer  arose  from  the  acute  variety,  the  initial 


90  ULCER  OF  THE  STOMACH 

lesion  in  his  opinion  being  an  inflammation  of  the  gastric 
follicles  occurring  as  a  part  of  a  generalized  gastritis. 

The  term  "  follicle  "  was  formerly  applied  to  the  gastric 
glands,  and  was  used  in  this  sense  by  Abercrombie  [124]. 
Brinton  [125]  discusses  the  question,  and  thinks  "it  would  be 
a  great  advantage  if  the  terms  '  tube  '  and  '  follicle  '  were 
attached  to  distinct  structures,  the  latter  (as  its  etymology 
suggests)  being  restricted  to  the  closed  sac  formed  by  the 
lenticular  or  solitary  gland."  Carswell  [126],  in  his  book  on 
"  Pathological  Anatomy,"  used  the  term  "  follicle  "  to  signify  a 
lymphoid  structure,  and  gives  an  illustration  of  ulceration 
commencing  in  this  situation  (see  Plate  XXIII.,  Fig.  1).  A 
perusal  of  his  description  of  f ollicular  ulceration  leaves  no  doubt 
in  the  mind  as  to  what  Cruveilhier  meant  by  the  expression 
"ulceration  commencing  in  the  lymphoid  follicles  of  the 
stomach."  He  likens  these  structures  to  the  solitary  follicles 
of  the  intestine,  and  shows  illustrations  of  enlargement  of  these 
lymphoid  follicles  in  the  stomach  in  cholera,  which  clearly 
demonstrate  what  he  wished  to  imply  by  the  term  "follicle." 
He  also  describes  typhoid  fever  as  "acute  f  ollicular  enteritis." 
Ulceration  commencing  in  the  lymphoid  follicles  of  the  stomach 
has,  therefore,  been  recognized  for  almost  a  hundred  years. 

In  1854  the  anatomy  of  this  tissue  was  first  systematically 
worked  out  by  Handfield  Jones  [127].  The  lymphoid  tissue 
is  situated  around  the  bases  of  the  gastric  glands  superficial 
to  the  muscularis  mucosse,  over  which  in  places  it  may  be 
spread  out  in  the  form  of  a  thin  layer. 

The  most  important  and  characteristic  form  of  distribution 
of  this  lymphoid  tissue,  however,  constitutes  the  "  solitary 
follicle,"  which  is  exactly  comparable  to  the  structure  in  the 
intestine  bearing  the  same  name. 

Each  follicle  is  of  a  pyramidal  or  ovoid  shape,  the  base  resting 
on  the  muscularis  mucosae,  and  consists  of  a  well-defined  mass 
of  lymphoid  tissue.  Its  apex  reaches  for  varying  distances 
towards  the  surface  of  the  mucous  membrane  according  to 
its  size,  and  it  displaces  the  gastric  glands  to  either  side  of  its 
base,  whilst  its  superficial  aspect  is  completely  covered  by 
gastric  glands  preserving  the  usual  perpendicular  position. 
There  is  no  capsule  to  these  lymphoid  follicles. 

It  is  quite  common  to  see  a  few  lymphoid  cells  pass  away 
from  the  base  of  the  follicle  through  the  muscularis  mucosae 
along  with  the  nutrient  vessels,  which  supply  the  follicle  with 
blood,  and  form  a  small  mass  of  cells  in  the  submucous  tissue. 

The  solitary  follicles  are  most  numerous  near  the  small 
curvature  in  the  pyloric  region  of  the  stomach,  and  here  they 
are  larger  and  tend  to  be  grouped  in  masses,  but  they  are  found 
in  smaller  numbers  in  the  remaining  portions  of  the  stomach. 


PLATE  XXlll 


FIG.  i.    PHOTOGRAPH  OF  A  DRAWING  OF  THE  PYLORIC  REGION 

OF  THE  STOMACH  FROM  CARSWELL'S  ATLAS  OF  PATHOLOGICAL 

ANATOMY. 

The  specimen  shows  swollen  lymphatic  follicles  (/>,   c,  </,)and  acute  ulcers 
resulting  therefrom  (e). 


FlG.     2.         MlCROPHOTOGRAPH     OF    A    SECTION     THROUGH    AN    IN- 
FLAMED   LYMPHATIC    FOLLICLE    OF   THE    STOMACH. 

Part  of  the  follicle  has   dropped  out   in  the   preparation   of  the  specimen.       The 

mucous  membrane  over  the  follicle  is  infiltrated  with  cells,  and  about  to  give  way, 

eading  to  an  acute  ulcer.     (U.C.H.  Medical  Case  Books,  Sir  T.  Barlow,  Bt.,  1907, 

females.     Page  554.) 
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In  the  first  few  months  of  life  these  follicles  are  small  and 
difficult  to  demonstrate. 

After  the  first  year  and  to  the  age  of  puberty  the  follicles  are 
well  marked,  being  about  twice  as  numerous  in  the  pyloric 
region  near  the  small  curvature  as  they  are  in  the  fundus. 
From  puberty  onwards  the  follicles  tend  to  gradually  dis- 
appear, and  after  the  age  of  forty  they  are  difficult  to  find  in 
the  fundus,  and  are  much  reduced  in  size  and  number  in  the 
pyloric  region.  At  old  age  they  are  scanty  or  absent  (Miller 
[128],  Fenwick  [129]). 

The  pathological  process  which  gives  rise  to  a  "follicular 
ulcer  "  is  an  inflammatory  one.  The  first  stage  in  the  process 
consists  in  a  proliferation  of  the  cells  of  the  follicle,  which 
therefore  increases  in  size.  This  increase  in  size  is  attended 
by  thinning  and  necrosis  of  the  overlying  mucous  membrane, 
and  necrotic  softening  of  the  centre  of  the  follicle,  so  that 
finally  the  follicle  bursts  on  the  surface  of  the  mucous  mem- 
brane like  an  abscess,  leaving  a  tiny  ulcer.  Such  enlarged 
follicles  can  be  seen  by  the  naked  eye,  and  a  very  good  illustra- 
tion is  given  of  such  a  condition  in  Cars  well's  atlas,  which  was 
published  in  1838,  and  has  been  referred  to  above.  His  case 
shows  all  stages  in  the  process  from  enlargement  of  the  follicles 
to  the  production  of  follicular  ulcers,  and  at  one  spot  the 
follicular  ulcer  has  spread  beyond  the  limit  of  the  follicle,  both 
laterally  and  in  the  depth,  and  constitutes  an  acute  perforating 
ulcer.  In  this  specimen  the  inflamed  follicles  are  few  in  num- 
ber ;  there  are  only  two  or  three  ulcers,  and  the  whole  condition 
is  limited  to  the  pyloric  region  of  the  stomach. 

Cruveilhier  [130]  'describes  a  condition  found  in  babies  as 
"follicular  inflammation  of  the  stomach,"  and  gives  an  illus- 
tration which  shows  several  medium-sized  scattered  ulcers 
tending  to  fuse  together.  He  states  that  the  primitive  seat 
is  in  the  "follicles,"  but  that  the  origin  can  only  be  recognized 
when  the  ulceration  is  commencing,  and  not  when  it  is  far 
advanced.  He  mentions  three  cases  that  he  has  seen,  and 
quotes  Billard  as  having  collected  fifteen  such  cases. 

Although  "  follicular  ulcers  "  may  be  few  in  number,  and 
localized  to  a  part  of  the  stomach,  and  more  especially  to  the 
pyloric  region,  they  are  very  commonly  also  found  thickly 
scattered  over  the  surface  of  the  stomach. 

Such  a  condition  may  be  seen  in  acute  gastric  catarrh.  Wilson 
Fox  [131]  very  well  described  the  changes  occurring  in  this 
disease.  The  enlarged  follicles,  which  are  most  abundant  in 
the  pyloric  portion  of  the  stomach,  have  the  appearance  of 
small  white  specks  scattered  over  the  surface  of  the  stomach. 
The  outline  of  the  follicle  becomes  more  or  less  indefinite  as 
it  spreads  out  and  blends  with  the  round-celled  infiltration  of 
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the  interstitial  tissue  between  the  glands,  which  are  more  or 
less  obscured  by  these  round  cells.  As  the  follicle  increases  in 
size,  the  superficial  portion  of  the  mucous  membrane  thins 
and  undergoes  pressure  necrosis.  The  cells  in  the  centre  of  the 
follicle  become  necrotic,  and  the  softening  spreads.  Finally 
the  superficial  covering  of  the  follicle  gives  way,  and  by  the 
removal  of  the  necrotic  portion  of  the  follicle  an  acute  ulcer  is 
produced,  whose  base  is  formed  of  tissue  infiltrated  with  lym- 
phatic cells  and  necrotic  debris  of  the  follicle.  The  edges  of 
the  ulcer  are  formed  of  twisted  and  compressed  gastric  tubes 
infiltrated  with  round  cells,  which  tend  to  incline  towards  the 
centre  of  the  ulcer  and  cover  up  the  defect.  The  bloodvessels 
around  are  engorged  with  blood.  More  recent  observers, 
including  Colombo  [132],  Galliard  [133],  Gerhardt  [134],  Fen- 
wick  [129],  and  more  recently  Miller  [128],  have  described  ulcer 
as  originating  in  such  an  inflammatory  process.  It  occurs  in 
tuberculosis,  the  inflammation  giving  rise  to  the  follicular 
ulcer  being  simple  and  not  tuberculous  (Louis  [135],  Barlow 
[136],  Fox  [131],  and  others),  and  in  other  infective  diseases, 
such  as  enteric  fever  and  diphtheria.  Cornil  [137]  and  Chauf- 
fard  [138]  have  described  the  gastritis  of  typhoid  fever,  and  in 
this  state  Chauffard  showed  that  it  begins  in  the  lymphatic 
nodules,  and  forms  miliary  abscesses.  Probably  the  same 
condition  occurs  in  other  infections. 

It  is  not  sufficiently  recognized  that  gastritis  is  not  always 
a  diffuse  disease  affecting  the  stomach  equally  all  over,  but 
may  be  more  or  less  localized. 

In  a  case  of  simple  gastritis  recently  observed  a  small  acute 
ulcer  was  situated  on  the  small  curvature,  and  was  almost 
cicatrized.  Intense  gastritis  was  present  on  the  posterior  and 
anterior  wall  of  the  pyloric  region,  and  in  the  region  of  the  lesser 
curvature,  but  was  almost  absent  at  the  fundus.  This  is  the 
region  where  the  lymphatic  nodules  are  most  abundant  and  of 
largest  size.  The  gastritis  was  here  primary  and  the  cause  of  the 
ulcer  (Plate  XXXII.,  Figs.  1  and  2).  It  does  not  necessarily 
follow  that  the  ulcers  are  numerous  and  scattered,  because  they 
occur  during  the  course  of  an  infective  disease.  Sometimes 
only  three  or  four  ulcers  may  be  found.  In  Barlow's  case 
there  were  five.  The  "  exulceratio  simplex  "  of  Dieulafoy 
[139]  is  probably  a  follicular  ulcer.  He  described  it  as  com- 
mencing in  a  small  abscess  in  the  mucous  membrane  which 
bursts  on  the  surface.  It  is  also  sometimes  spoken  of  as  a 
"  haemorrhagic  erosion  "  by  some  observers. 

In  the  case  described  by  Dieulafoy  the  ulcer  was  single. 
He  states  that  in  the  neighbourhood  of  the  ulcer  were  little 
miliary  abscesses  deep  in  the  mucous  membrane,  and  that  in 
some  places  they  had  destroyed  the  mucous  membrane  and 
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discharged  into  the  cavity  of  the  stomach.  He  quotes  Gilbert 
as  having  described  two  cases.  Lepine  and  Bret  [140]  and 
Caussade  [141]  had  described  similar  cases  as  originating  in 
miliary  abscesses  before  Dieulafoy. 

It  is  more  than  likely  that  the  little  abscesses  described  by 
these  observers  were  in  reality  enlarged  and  softened  lymphoid 
follicles.  Balzer  [142]  described  a  case  of  ulcerating  cancer 
of  the  stomach  which  was  associated  with  an  ulcerative  gas- 
tritis, the  inflammation  being  characterized  by  subglandular 
miliary  abscesses  resulting  from  bacteria. 

There  is  no  doubt  that  acute  ulcer  of  the  stomach  not  un- 
commonly arises  as  an  inflammation  of  the  lymphatic  follicles. 
This  inflammation  may  be  localized  more  or  less  to  one  portion 
of  the  stomach,  and  may  occur  in  association  with  an  infective 
disease,  or  with  the  simple  acute  gastric  ulcer  in  which  there 
is  no  obvious  source  of  infection.  In  the  latter  case  it  is  quite 
likely  that  the  inflammation  is  the  result  of  some  irritant  taken 
in  with  the  food,  and  is  the  cause  of  the  ulcer. 


Summary  of  the  Causes  giving  Rise  to  the  Initial  Lesion  which 
precedes  the  Formation  of  Acute  Ulcer  of  the  Stomach. 

Bacterial  infection  of  the  body  accounts  for  a  large  number 
of  acute  gastric  ulcers.  The  infection  may  be  general,  and 
either  acute  or  chronic,  or  it  may  be  purely  a  local  one.  The 
organism  causing  the  lesion  may  be  the  specific  organism  of 
the  disease,  or  it  may  be  secondarily  introduced. 

Probably  many  of  the  ulcers  seen  in  liver,  kidney,  and  heart 
disease  are  of  this  nature,  and  due  to  a  terminal  infection.  In 
this  class  are  probably  included  many  acute  ulcers  which  have 
hitherto  been  supposed  to  be  of  non-bacterial  origin,  the 
organism  gaining  entrance  from  some  unsuspected  source,  as 
in  local  inflammatory  and  suppurative  conditions  in  various 
parts  of  the  body  (for  example,  appendix,  nose  and  throat, 
generative  organs). 

Cutaneous  burns  are  an  occasional  cause  of  acute  ulcer.  It 
is  certain  that  a  large  number  of  ulcers  are  caused  by  sub- 
stances  introduced  by  the  mouth.  Occasionally  acute  ulcers 
result  from  corrosive  or  other  poisons.  Unsuitable  food  and 
substances  taken  with  it — as,  for  instance,  alcohol,  acid  bodies, 
and  irritants — are  able  to  excite  gastritis,  which  is  a  common 
cause  of  acute  ulcer.  It  is  also  probable  that  some  of  these 
substances  in  the  presence  of  some  other  factor — as,  for  in- 
stance, hyperacidity  of  the  gastric  juice — are  able  to  cause 
necrosis  of  the  mucous  membrane.  What  part  bacteria  play 
in  exciting  ulcer  when  introduced  into  the  stomach  of  man  is 
not  understood.  It  is  unlikely  that  food  is  ever  taken  of  such 
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a  temperature  that  it  can  injure  the  stomach  wall,  and  mechan- 
ical injuries  do  not  develop  into  ulcers  except  under  special 
circumstances. 

Aseptic  blocking  of  an  artery  is  an  exceedingly  rare  cause  of 
acute  ulcer. 

Venous  congestion  of  the  stomach  is  undoubtedly  a  cause  of 
acute  ulcer. 

Pressure  necrosis  by  a  tumour  or  small  aneurism  is  very  rare  ; 
but  acute  ulcers  sometimes  form  on  the  surface  of  varicose 
veins  in  the  wall  of  the  stomach,  although  not  so  commonly  as 
in  the  lower  portion  of  the  oesophagus. 

In  melcena  neonatorum  acute  ulcer  is  occasionally  found. 

Injury  to  the  epigastrium  may  be  a  very  exceptional  cause  of 
acute  ulcer. 

Endogenous  poisons  of  metabolic  or  other  origin  are  very 
little  understood.  It  is  possible  that  they  may  be  responsible 
for  some  of  the  ulcers  which  occur  in  kidney  and  liver  disease, 
and  possibly  for  some  whose  origin  is  at  present  inexplicable. 
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PLATE  XXI V 


FIG.  i.     PHOTOGRAPH  OK  AN  ACUTE  GASTROTOXIC 

ULCER    OF   THE    CAT'S    STOMACH. 

The  animal  was  fed  on  meat.     The  necrotic  tissue  has  rapidly 

separated  and  left  a  cleanly  punched  out  ulcer.     (Size  about 

natural.) 


FIG.  2.  PHOTOGRAPH  OF  AN  ACUTE  GASTROTOXIC 

ULCER  OF  THE  CAT'S  STOMACH  OF  THE  SAME  AGE 

AS  THAT  REPRESENTED  IN  FlG.  I. 

The   animal  was  fed  on  milk.     The   necrotic  tissue  has   not 

separated  and  the  ulcer  is  not  yet  tully  formed.     (Size  about 

natural.) 
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2.  PART  PLAYED  BY  THE  GASTRIC  JUICE  IN  THE  PRODUCTION 
OF  ACUTE  GASTRIC  ULCER. 

In  my  own  experiments  I  found  that,  although  all  the  con- 
ditions were  present  which  were  able  to  lead  to  the  production 
of  acute  ulcer  of  the  stomach,  such  acute  ulcer  failed  to  appear 
if  the  gastric  juice  were  put  out  of  action  (Plate  XX.,  Fig.  1); 
and,  on  the  other  hand,  that  the  ulceration  produced  in  the 
presence  of  hyperacid  gastric  juice  was  much  more  extensive 
than  that  produced  in  a  stomach  secreting  juice  of  the  normal 
acidity  (Plate  XX.,  Fig.  2).  I  also  showed  experimentally  that 
acute  ulcer  was  more  easily  produced  in  the  digesting  than  in 
the  resting  stomach,  and  that  in  the  former  case  it  was  much 
more  extensive  in  character.  I  also  found  that  the  formation 
of  the  ulcer  varied  according  to  the  kind  of  food  which  was 
administered  to  the  animal,  and  therefore  according  to  the 
condition  of  the  gastric  juice.  For  example,  when  the  animal 
was  fed  on  meat  diet,  so  that  the  walls  of  the  stomach  were 
exposed  to  the  prolonged  action  of  the  gastric  juice,  the  slough 
formed  more  rapidly  and  separated  more  rapidly  than  if  the 
animal  was  fed  on  milk,  which  stays  a  shorter  time  in  the 
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stomach  and  excites  less  secretion  (Plate  XXIV.).  It  must  be 
remembered  also  in  this  connection  that  the  gastric  juice  can 
do  more  damage  to  the  stomach  wall  during  the  later  stages  of 
digestion,  when  the  percentage  of  HC1  in  the  stomach  contents 
is  at  its  height.  I  was  also  able  to  prove  that  the  gastric  juice 
was  able  to  attack  the  gastric  cells  and  produce  an  ulcer, 
although  the  cells  were  not  actually  killed  by  the  gastrotoxin. 
It  was  merely  necessary  for  the  cells  to  be  damaged  to  some 
extent. 

The  gastric  juice  alone  is,  however,  unable  to  attack  the 
healthy  wall  of  the  stomach.  Hydrochloric  acid  is  a  proto- 
plasmic poison,  and  in  diseased  conditions  the  percentage  of 
the  acid  in  the  stomach  contents  may  be  increased,  but  it 
never  reaches  such  a  height  that  it  is  alone  able  to  attack  the 
wall  of  the  stomach.  In  acute  ulcer  the  hydrochloric  acid  is 
often  present  in  normal  quantity,  but  in  chronic  ulcer  the 
gastric  juice  is  very  commonly  hyperacid. 

The  usual  percentage  in  cases  of  hyperacidity  is  from  about 
0'3  to  0*4,  but  it  has  been  described  as  being  as  high  as  0*5. 
The  hydrochloric  acid  is,  however,  a  potential  poison  in  such 
strengths,  and  I  was  able  to  show  experimentally  that  solutions 
of  this  acid,  which  were  innocuous  alone,  were  nevertheless 
able,  in  the  presence  of  some  other  devitalizing  agent,  to  cause 
necrosis  of  the  gastric  mucous  membrane.  Such  agents  may 
be  introduced  with  the  food — as,  for  instance,  vinegar 
(Plate  XXI.,  Fig.  1),  or  may  be  present  as  some  general  bodily 
defect,  so  that  it  is  important  to  remember  this  potential 
capacity  of  the  hyperacid  gastric  juice  to  act  as  a  poison  to  the 
gastric  cells,  and  that,  although  unable  to  do  so  alone,  it  may 
assist  in  some  cases  in  the  production  of  the  initial  lesion  which 
precedes  the  formation  of  acute  ulcer.  Some  authors — for 
instance,  Gerhardt  [1] — have  thought  that  fermented  acids 
might  play  a  part  in  the  production  of  ulcer.  In  this  condition, 
however,  the  hydrochloric  acid  is  diminished  in  amount,  and 
I  have  proved  that  lactic  acid  is  a  poison  of  very  little  potence 
in  regard  to  its  power  of  producing  ulceration  of  the  stomach. 
It  is,  however,  true  that  ulcer  may  be  present  with  a  diminished 
secretion  of  hydrochloric  acid.  Some  authors  have  laid  par- 
ticular stress  upon  the  ability  of  this  hyperacid  gastric  juice 
to  produce  ulcer.  For  example,  Giinsberg  [2]  thought  that 
hypersecretion  of  hydrochloric  acid,  brought  about  by  nervous 
influences  was  the  cause  of  gastric  ulcer,  and  Riegel  [3]  considers 
hyperchlorhydria  to  be  a  primary  and  essential  factor  in  the 
production  of  ulceration,  but  that  some  defect  of  the  mucous 
membrane  must  be  also  present ;  whilst  Osborne  [4],  Korczynski 
and  Jaworski  [5],  and  others,  regard  a  permanent  hypersecre- 
tion as  an  essential  factor,  and,  in  addition  to  this,  an  inflamma- 
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tion  of  the  mucous  membrane.  It  is,  however,  certain  that 
such  conditions  are  not  constantly  present  in  ulcer  of  the 
stomach.  Hyperacidity  is  also  very  frequently  present  with- 
out ulcer. 

If  any  of  the  pathological  conditions  which  have  been  dis- 
cussed above  are  present,  the  gastric  juice,  whether  of  dimin- 
ished, normal,  or  increased  acidity,  will  digest  the  damaged 
tissue,  and  the  latter  will  be  removed  with  the  production  of 
an  acute  ulcer.  It  is  not  necessary  for  the  gastric  cells  to  be 
killed  outright.  All  that  is  essential,  as  shown  in  the  preceding 
section,  is  that  the  cells  must  be  damaged  to  a  certain  extent, 
and  if  the  gastric  juice  is  hyperacid,  a  smaller  amount  of  damage 
to  the  mucous  membrane  will  be  followed  by  the  formation  of 
an  acute  ulcer  than  if  the  acidity  of  the  gastric  secretion  is 
normal  or  diminished.  It  is  quite  likely  that  the  reason  why 
bacterial  ulcers  are  found  so  often  in  the  stomach  is  because  the 
tissue  infected  with  bacteria  happens  to  be  exposed  to  the 
action  of  the  acid  gastric  juice,  which  completes  the  death  of 
the  tissue. 

The  size,  shape,  and  ^position  of  the  ulcer  depends  on  the 
size,  shape,  and  position  of  the  originally  damaged  area,  the 
gastric  juice  rapidly  digesting  the  tissue  and  removing  all  the 
necrotic  portions,  so  that  the  lesion  assumes  the  punched-out, 
rounded,  clean  appearance  of  a  fully  formed  ulcer.  The 
separation  is  undoubtedly  aided  by  the  muscular  movements 
of  the  stomach  and  the  mechanical  contact  of  the  gastric 
contents.  Until  all  separation  has  occurred,  the  ulcer  has  a 
ragged  appearance,  the  edges  and  base  being  yellowish  in 
colour,  or  dark  brown  or  black  from  the  presence  of  altered 
blood. 

If  the  muscularis  mucosae  is  perforated,  the  mucous  mem- 
brane is  inverted  by  retraction  of  the  same.  The  muscular 
coat  of  the  stomach  likewise  retracts  on  its  destruction,  and 
if  the  peritoneum  is  perforated,  the  mucous  membrane  may 
protrude  all  round  through  the  opening.  The  contact  of  the 
acid  gastric  juice  with  the  exposed  muscular  fibres  no  doubt 
leads  to  their  contraction,  and  when  the  muscular  coat  is  intact, 
the  size  of  the  ulcer  is  materially  diminished  by  such  contrac- 
tion. The  chief  factor,  however,  which  diminishes  the  size  of 
the  ulcer,  and  even  brings  the  edges  together,  is  contraction 
of  the  whole  stomach,  and  there  is  no  doubt  that  the  ulcer  is 
constantly  varying  in  size  owing  to  constant  alteration  in  the 
state  of  distension  of  the  stomach.  The  healthy  glands  border- 
ing on  the  edge  of  the  ulcer  fall  over  and  partially  cover  the 
base.  These  factors,  especially  in  the  case  of  the  follicular 
ulcer,  no  doubt  largely  tend  to  obliterate  the  ulcer,  and  protect 
its  base  from  a  further  action  upon  it  of  the  gastric  juice. 
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3.  PATHOLOGICAL  TYPES  OF  ACUTE  ULCER. 

When  once  the  dead  tissue  is  removed  and  an  acute  ulcer  is 
fully  formed,  it  is  quite  impossible  to  say  from  an  examination 
of  the  specimen  in  what  manner  the  ulcer  took  its  origin,  unless 
other  incompletely  formed  ulcers  or  lesions,  which  have  not 
yet  developed  into  ulcers,  exist,  or  some  obvious  cause  is 
present.  It  is  quite  true  that  haemorrhages  into  the  mucous 
membrane  may  assume  the  form  of  black  streaks  or  irregular 
blotches,  and  that  the  ulcers  resulting  from  them  may  be  of 
a  similar  irregular  shape;  and  also  that  follicular  ulcers  are 
often  tiny  and  scattered  throughout  the  surface  of  the  stomach. 
But  typical  round  ulcers,  few  in  number  or  single,  may,  and 
commonly  do,  result  from  an  interstitial  haemorrhage,  a  patch 
of  necrosis,  or  an  inflamed  follicle.  It  is  probable  that  acute 
ulcer  may  have  other  origins  of  which  we  are  at  present 
ignorant,  so  that,  judged  from  the  standpoint  of  general 
pathology,  there  are  several  varieties  of  acute  ulcer,  whilst 
from  that  of  morbid  anatomy  we  are  unable  in  most  cases  to 
recognize  these  varieties.  Perhaps  it  is  permissible  to  say 
that  a  large  number  of  scattered  ulcers,  especially  if  they  affect 
the  fundus,  are  usually  due  to  some  acute  infection;  but,  on 
the  other  hand,  we  know  that  such  an  infection  may  give 
rise  to  a  single  ulcer  in  the  pyloric  region;  that  a  chronic 
infection  is  more  commonly  associated  with  quite  a  small 
number  of  ulcers,  often  only  one;  that  simple  ulcer  in  the 
absence  of  any  obvious  infection  is  more  likely  still  to  be 
single;  that  ulcer  due  to  inflammation  of  the  follicles,  when  it 
is  single  or  in  small  numbers,  is  most  likely  to  be  found  on  or 
near  some  portion  of  the  small  curvature.  Farther  than  this 
it  is  not  yet  permissible  to  go,  since  the  age  of  the  patient 
and  other  personal  factors  are  of  little  value,  so  far  as 
our  knowledge  goes  at  present,  in  elucidating  the  factors 
leading  to  the  production  of  the  initial  lesion. 

4.  EXTENSION  OF  ACUTE  ULCER. 

Having  detailed  the  process  of  formation  of  acute  gastric 
ulcer,  there  now  remains  to  be  described  the  subsequent  fate 
of  the  ulcer.  The  ulcer  may  heal  in  a  normal  or  abnormal 
manner,  or  the  ulcerative  process  may  continue  and  the  ulcer 
extend. 

We  are  concerned  in  this  section  only  with  the  extension  of 
acute  ulcer.  Such  extension  may  occur  apparently  with  dif- 
ferent degrees  of  rapidity.  An  acute  ulcer  extends  in  two 
directions — laterally  by  destruction  of  the  mucous  membrane, 
and  also  in  its  depth.  The  resulting  shape  depends  upon  the 
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relative  amount  and  rapidity  of  extension  in  each  direction, 
and  upon  the  degree  of  secondary  inflammatory  thickening 
which  has  taken  place.  It  may  be  extending  laterally  in  each 
direction,  but  sooner  or  later  its  extension  in  one  or  more 
directions  comes  to  an  end ;  so  that  whilst  one  edge  is  extend- 
ing, another  may  be  stationary.  I  have  not  seen  a  case  in  which 
the  mucous  membrane  was  cicatrizing  at  one  edge  and  being 
destroyed  at  another;  but  it  is  not  uncommon  for  ulceration 
to  be  occurring  at  the  base  whilst  the  mucous  membrane  is 
cicatrizing  all  round,  or  whilst  one  edge  is  stationary  and 
another  cicatrizing.  In  this  way,  although  the  ulcer  is  rapidly 
healing,  haemorrhage  or  perforation  may  occur. 

The  lateral  extension  entirely  depends  upon  destruction  of 
the  mucous  membrane. 

Extension  in  the  depth  of  the  ulcer  depends  upon  digestion 
of  the  walls  of  the  stomach  forming  the  base  of  the  ulcer,  and 
of  the  inflammatory  tissue  which  has  been  secondarily  formed. 
If  the  lateral  extension  occurs  equally  in  each  direction,  the 
ulcer  will  be  round;  if  in  one  direction  more  rapidly  than  in 
the  other,  it  will  be  oblong  or  more  irregular  in  shape.  The 
same  result  is  brought  about  by  the  arrest  of  extension  of  some 
particular  edge.  Two  ulcers  may  meet  and  join  together 
during  their  lateral  extension,  also  giving  rise  to  an  irregular 
shape. 

In  an  actively  extending  acute  ulcer  the  mucous  membrane 
is  destroyed  first,  and  the  edge  of  this  appears  to  be  sharply 
punched  out.  Internal  to  this  edge  of  mucous  membrane  is 
to  be  seen  a  thin  ring  of  submucous  tissue  about  to  be  de- 
stroyed, whilst  the  base  of  the  ulcer  is  formed  of  muscular  tissue, 
which  is  most  excavated  in  the  centre,  as  this  portion  has  been 
exposed  longest  to  the  action  of  the  gastric  juice.  At  a  further 
stage  the  excavated  portion  of  muscle  in  the  centre  becomes 
perforated,  and  the  subperitoneal  tissue  exposed.  Unless  this 
latter  structure  has  already  become  thickened,  the  peritoneum 
may  necrose,  and  perforation  occur  or  adhesions  form.  The 
sides  of  an  acute  extending  ulcer  are  therefore  terraced,  and 
the  cavity  funnel-shaped  and  deepest  in  the  centre.  The 
more  rapidly  it  has  extended  laterally,  the  more  sloping  will 
be  the  edges  of  the  cone,  and  the  more  shallow  will  it  appear, 
the  base  being  in  such  cases  not  thickened  to  the  naked  eye. 
If  it  has  extended  slowly,  there  is  more  time  for  inflammatory 
thickening  to  have  taken  place,  and  the  result  will  be  a  deep, 
cone-shaped  cavity. 

One  edge,  which  has  extended  more  rapidly  in  the  superficial 
direction  than  the  other,  will  be  more  sloping,  and  the  apex  of 
the  cone  then  becomes  eccentric.  Such  an  ulcer  may  stop 
extending  laterally,  but  show  no  tendency  to  heal.  Digestion, 
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however,  of  the  base  of  the  ulcer  still  goes  on  more  or  less 
slowly,  and  small  sloughs  separate  from  the  sides,  so  that  the 
mucous  membrane  at  the  edge  becomes  overhanging  and 
undermined,  and  the  cavity  more  globular  in  shape.  The 
base  of  such  an  ulcer  is  formed  of  thickened  peritoneum  or 
inflamed  omentum,  or  it  has  become  adherent  to  an  organ  or 
tissue  which  offers  considerable  resistance  to  the  action  of  the 
gastric  juice.  If  not,  perforation  sooner  or  later  occurs.  The 
other  class  of  case  in  which  extension  has  occurred  rapidly  in 
a  lateral  direction  is  perhaps  more  interesting  still. 

If  the  ulcer,  which  is  quite  shallow,  is  extending  equally  in 
all  directions,  the  mucous  membrane  is  sharply  punched  out 
all  round,  and  surrounds  a  narrow  ring  of  submucous  tissue. 
The  base  is  formed  of  muscular  tissue  alone,  or  with  sub- 
peritoneal  tissue  and  fat  showing  through  the  centre.  Such 
an  ulcer  may  be  as  large  or  larger  than  a  shilling.  A  more 
interesting  condition,  and  one  which  closely  simulates  a  chronic 
ulcer,  is  that  in  which  one  edge  of  such  an  ulcer  has  stopped 
extending  laterally.  This  edge  becomes  overhanging  by 
separation  of  sloughs  of  the  underlying  stomach  wall,  and  is 
more  or  less  thickened  and  raised.  The  other  edges  are  ter- 
raced, with  the  mucous  membrane  sharply  punched  out,  the 
sides  sloping  more  or  less  obliquely  in  proportion  to  the  acute- 
ness  of  the  process  of  lateral  extension.  Sometimes  at  one 
spot  the  mucous  membrane  is  extensively  destroyed,  laying 
bare  a  large  tract  of  submucous  tissue;  whilst  internal  to  this 
the  muscular  coat  is  also  extensively  visible,  the  side  sloping 
veiy  gradually  indeed  towards  the  base.  At  such  a  spot 
extension  is  much  more  rapid  than  at  another  where  the  edge 
slopes  more  rapidly. 

The  base  of  such  an  extensive  ulcer  is  formed  of  peritoneum 
and  subperitoneal  tissue  slightly  thickened  with  occasional 
muscular  fibres,  although  the  omentum  externally  is  inflamed 
and  matted.  Perforation  is  liable  to  occur  at  the  side,  and 
results  from  the  same  factors  as  lead  to  the  undermining  of  the 
edge  of  the  ulcer.  The  bloodvessels  offer  a  considerable 
resistance  to  digestion.  They  are  sometimes  cleanly  dissected 
out,  and  occasionally  may  be  seen  ramifying  in  the  base  or 
running  for  some  distance  along  the  edge  of  the  ulcer. 

Broadly  speaking,  this  shallow  type  of  ulcer  appears  to  be 
commonly  situated  on  the  small  curvature  of  the  stomach  or 
near  it,  whilst  the  funnel-shaped  ulcer,  which  is  smaller  and 
tends  to  perforate,  is  more  commonly  situated  on  the  anterior 
or  posterior  wall,  where  the  bloodvessels  are  not  so  large. 
The  fact  that  a  chronic  ulcer  on  the  small  curvature  is  most 
likely  to  bleed,  whilst  a  similar  ulcer  on  one  of  the  surfaces  is 
most  likely  to  perforate,  is  a  fact  well  known.  I  particularly 
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wish  to  emphasize  the  similarity  in  the  case  of  acute  spreading 
ulcer. 

The  process  of  extension  of  acute  ulcer  is,  therefore,  in  all 
cases  the  same.  Each  layer  of  the  wall  of  the  stomach  is 
attacked  as  it  becomes  exposed,  the  result  being  that  the  ulcer 
is  more  superficial  round  the  edge  and  deeper  in  the  centre. 
The  funnel  shape  of  an  acute  ulcer  is  entirely  due  to  the 
method  of  extension,  and  not  to  the  shape  of  the  initial  lesion. 
By  extension  in  various  directions  with  different  degrees  of 
rapidity,  and  by  the  extension  being  arrested,  different  forms 
of  ulcer  are  produced. 

When  one  considers  the  important  part  played  by  the  gastric 
juice  in  the  formation  of  acute  ulcer,  and  the  peculiar  mode 
of  extension  of  the  ulcer,  it  is  only  reasonable  to  suppose  that 
the  gastric  juice  is  materially  concerned  with  such  extension; 
and,  in  fact,  there  seems  to  me  to  be  very  little  doubt  that  the 
mode  of  extension  of  the  ulcer  is  due  to  the  action  of  the  gastric 
juice.  And  since  hyperacidity  of  the  gastric  juice  materially 
increases  its  destructive  action  in  the  production  of  acute  ulcer, 
it  is  only  reasonable  to  suppose  that  an  acute  ulcer  will  spread 
more  rapidly  in  the  stomach  when  the  gastric  secretion  is 
hyperacid  than  when  it  is  normal.  There  is  also  reason  to 
think  that  the  hydrochloric  acid  content  of  the  gastric  juice 
varies  from  time  to  time  in  the  same  stomach. 

Why  the  gastric  juice  acts  uniformly  at  some  times,  why  it 
acts  unequally  at  others,  and  why  its  action  stops,  are  ques- 
tions as  yet  unanswered.  Whether  it  is  due  to  disturbances 
in  the  functions  of  the  stomach,  whether  it  is  due  to  general 
conditions  affecting  the  whole  body,  or  to  a  persistence  of  the 
causes  leading  to  the  formation  of  the  initial  lesion,  are  ques- 
tions equally  unanswered.  That  the  same  ulcer  may  be  ex- 
tending in  the  mucous  membrane  at  one  edge  and  stationary 
at  another  indicates  some  local  cause  affecting  the  edge  of  the 
ulcer,  and  rendering  it  susceptible  to  the  action  of  the  gastric 
juice.  The  condition  of  gastritis  can  hardly  be  the  determining 
cause  of  the  extension  in  the  mucous  membrane,  because  in- 
flamed mucous  membrane  appears  to  be  able  to  proliferate 
and  heal  perfectly  well.  It  can  hardly  be  true  that  blocking  of 
the  vessels  around  the  ulcer  causes  the  extension,  because,  if 
so,  how  is  the  ulcer  able  to  eventually  heal  ?  The  base  and 
edges  under  the  mucous  membrane  are  perhaps  .digested 
because  they  are  deprived  of  then*  covering  of  mucous  mem- 
brane, but  this  explanation  seems  hardly  to  meet  the  case,  in 
view  of  the  fact  that  in  experimental  ulcer,  and  also  commonly 
in  man,  as  soon  as  the  superficial  sloughs  are  cast  off,  granu- 
lation tissue  grows  up,  and  healing  occurs.  It  is  true  that  in 
my  experiments  sometimes  this  granulation  tissue  in  its  turn 
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became  necrotic  on  the  surface,  and  a  second  slough  had  to 
separate  before  healing  could  occur;  but  this  merely  resulted 
in  some  delay  in  the  healing,  and  not  in  extension  of  the  ulcer. 
I  was  able  to  show  that  by  artificial  pyloric  stenosis  in  cats 
an  already   existing   ulcer   sometimes   took   on   a   spreading 
character,  and  of  so  extensive  a  nature  that  a  large  portion  of 
the  whole  wall  of  the  stomach  was  denuded  of  its  mucous 
membrane.     I  attributed  this  to  a  secondary  bacterial  infection 
of  the  mucous  membrane.     It  has  been  known  for  some  time 
that  in  man  an  already  existing  chronic  ulcer  may  spread 
acutely,    either   in   some   direction   laterally   in   the   mucous 
membrane  leading  to  haemorrhage,  or  in  the  depths  leading  to 
haemorrhage  or  perforation,  on  the  supervention  of  some  septic 
infection  of  the  body,  and  I  have  described  two  such  cases 
earlier    in   this    book   in    which   both    pyloric    stenosis    and 
bacterial  infection  were  concerned.      Such  cases  are  sugges- 
tive, but  the  extension  in  these  cases  does  not  occur  in  the 
slow,  regular  fashion  that  it  does  in  the  spread  of  an  ulcer. 
That  a  spreading  ulcer  may  be  found  in  association  with  scars 
need  excite  no  surprise,  because,  as  acute  ulcers  tend  to  recur, 
the  two  opposite  processes  in  question  probably  took  place  at 
different  times,  and  it  is  no  evidence  against  the  view  that  the 
extension  of  ulcer  is  due  to  temporary  disturbances  in  the 
functions  of  the  stomach,  nor,  on  the  other  hand,  against  the 
view  that  such  extension  depends  on  the  general  condition  of 
the  patient.     It  is  not  surprising  that  an  ulcer  may  be  healing 
all  round,  whilst  extension  is  going  on  in  some  part  of  the 
base,  because  my  experiments  have  shown  that  the  growth  of 
epithelium  over  the  base  of  an  ulcer  may  be  temporarily  delayed 
by  the  granulation  tissue  of  the  base  becoming  necrotic,  the 
slough  having  to  separate  before  healing  could  occur.     It  must 
also  be  borne  in  mind  that  ulceration  may  commence  at  the 
edge  of  a  scar.     All  the  evidence  which  we  have  available  at 
present  goes  to  show  that  disturbances  in  the  functions  of  the 
stomach  are  chiefly  concerned  in  the  extension  of  ulcer,  and 
this  is  especially  so  in  view  of  the  fact  that  out  of  seven  cases 
of  "  acute  extending  ulcer  "  which  I  have  described,  in  three 
the  extension  had  come  to  an  end  and  cicatrization  was  far 
advanced,  the  only  recognizable  cause  for  which  being  that 
the  patients  had  been  kept  in  bed  on  a  suitable  diet.     It  must, 
however,   be  admitted  that   the  exact  parts  played  in   the 
extension   of   acute   ulcer   by   local  conditions   affecting   the 
stomach  and  conditions  affecting  the  body  generally  remain 
to  be  discovered. 

There  is  no  doubt  that  the  inflammatory  thickening  of  the 
edges  and  base  of  the  ulcer  is  a  purely  secondary  process,  and 
results  from-  the  open  condition  of  the  ulcer. 
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Whether  the  position  of  the  acute  ulcer  in  the  stomach  is  a 
factor  in  determining  its  extension  is  unknown,  but  it  is  signifi- 
cant that  out  of  eight  such  ulcers  four  were  situated  immedi- 
ately on  the  small  curvature,  three  within  half  an  inch  of  it 
(two  on  the  posterior  and  one  on  the  anterior  wall),  and  one  on 
the  anterior  wall  in  the  centre  of  the  stomach.  Further,  of 
these  eight  ulcers,  four  were  pyloric,  two  were  situated  in  the 
centre  of  the  stomach,  and  two  on  the  cardiac  side  of  the 
centre.  This  distribution  closely  corresponds  with  that  of 
acute  ulcer,  previously  mentioned,  except  that  in  this  case  the 
small  curvature  itself  is  more  liable  to  be  affected  and  the 
pyloric  region. 

An  acute  ulcer,  therefore,  may  perhaps  more  easily  extend 
in  this  situation,  or  the  type  of  ulcer  originating  here  may  more 
readily  extend  than  other  types. 

5.  THE  ORIGIN  OF  CHRONIC  GASTRIC  ULCER  FROM  THE  ACUTE 

VARIETY. 

The  preceding  description  of  the  mode  of  extension  of  acute 
ulcer  illustrates  how,  by  a  further  process  of  thickening,  a 
chronic  ulcer  arises,  and  a  comparison  of  the  two  shows  that 
there  is  no  essential  difference  between  them.  In  both  cases, 
in  the  acute  extending  and  in  chronic  ulcer,  the  thickening  is 
a  secondary  process,  and  is  most  marked  up  to  a  certain  point 
in  the  submucous  tissue.  The  difference  in  this  respect  is 
merely  one  of  degree.  In  chronic  ulcer  the  thickening  extends 
farther  out  into  the  wall  of  the  stomach,  and  is  more  marked ; 
the  peritoneum  is  relatively  more  thickened;  the  external 
adhesions  are  more  dense;  and  the  surrounding  organs  more 
likely  to  be  involved.  The  same  type  of  gastritis  is  to  be  noted 
in  both  cases,  and  the  mode  of  extension  is  likewise  the  same. 

It  is  not,  therefore,  surprising  that  there  are  two  types  of 
chronic  ulcer — the  one  funnel-shaped  or  excavated  into  a  large 
globular  or  irregular  cavity;  and  the  other  larger  in  extent, 
destroying  an  extensive  tract  of  the  stomach  wall,  and  laying 
bare  the  pancreas,  liver,  or  other  structure.  In  the  latter 
type  the  funnel  shape  has  been  lost  early  in  the  course  of 
the  disease,  owing  to  the  rapid  lateral  extension  of  the  ulcer. 
The  position  of  the  acute  extending  ulcers  which  I  have  met 
with  corresponds  very  closely  with  that  of  chronic  ulcer,  more 
so  than  does  that  of  acute  ulcer,  so  that  it  may  be  that  some 
particular  variety  of  acute  ulcer  is  most  likely  to  extend  and 
become  chronic,  or  that  the  position  in  which  chronic  ulcer  is 
found  is  that  which  is  most  conducive  to  the  extension  of 
acute  ulcer. 

A  reference  to  the  literature  shows  that  many  observations 
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have  been  recorded,  which  appear  to  support  the  idea  of  the 
acute  origin  of  chronic  ulcer  in  greater  or  lesser  degree. 

The  evidence  obtained  from  these  observations  falls  into 
several  groups. 

1.  In  chronic  infective  diseases  in  which  it  is  not  uncommon 
for  acute  ulcers  of  the  stomach  to  occur,  there  may  sometimes 
be  found  ulcers  with  thickened  edges  and  bases. 

It  might  be  questioned  whether  these  thickened  ulcers 
were  actually  due  to  the  infections,  but  this  supposition  is 
rendered  more  certain  in  those  cases  in  which  both  acute 
and  thickened  ulcers  are  found  together  in  the  same  stomach. 

In  Cock's  [6]  case  of  diffuse  inflammation  of  the  leg  of 
several  weeks'  duration,  there  was  found  a  superficial  acute 
ulcer  in  both  the  duodenum  and  colon,  and  an  ulcer  the  size 
of  a  shilling  on  the  small  curvature  of  the  stomach.  It  had 
chronic  characters,  the  edges  were  smooth  and  raised,  and  the 
base  formed  by  the  peritoneum. 

Colombo  [7]  described  three  cases:  In  one  case  of  gangrene 
of  the  leg  and  arm  there  were  two  ulcers  present  in  the  pyloric 
region  of  the  stomach ;  the  bases  were  formed  by  the  muscular 
coat  of  the  organ,  and  the  peritoneum  was  thickened  and 
adherent  to  the  pancreas.  In  a  second  case  of  chronic  dysen- 
tery there  was  a  funnel-shaped  ulcer  of  the  posterior  wall  of 
the  stomach  with  raised  edges.  In  a  third  case  of  cancer  of 
the  uterus,  an  ulcer  of  the  stomach  presenting  chronic  charac- 
ters was  found. 

Dittrich  [8]  recorded  two  cases,  one  of  chronic  dysentery 
and  the  other  of  cancer  of  the  uterus,  in  each  of  which  there 
was  an  ulcer  of  the  stomach  having  chronic  characters. 

Papellier  [9]  mentions  two  cases  of  chronic  tuberculosis, 
in  one  of  which  were  found  some  superficial  lesions  of  the 
mucous  membrane  together  with  an  ulcer  on  the  posterior 
wall  of  the  stomach  near  the  small  curvature.  The  ulcer  was 
£  inch  in  diameter,  and  had  a  fibroid  base  formed  by 
thickened  peritoneum.  Four  cicatrices  were  grouped  around 
the  ulcer.  In  the  second  case  three  ulcers  were  found  in  the 
pyloric  region  on  the  greater  curvature.  Two  of  the  ulcers 
were  the  size  of  peas,  and  had  recent  black  sloughs  attached 
to  their  bases,  whilst  the  third  was  older,  had  indurated  edges, 
and  penetrated  to  the  peritoneum. 

Chambers  [10]  also  quotes  a  case  of  chronic  phthisis  in  which 
three  ulcers  with  raised  and  thickened  edges  were  found  on 
the  middle  of  the  small  curvature  of  the  stomach. 

There  cannot  be  any  doubt  that  such  cases  are  common 
enough,  and  that  the  ulcers  showing  these  characters  of 
chronicity  were  originally  acute,  and  the  result  of  the  infective 
disease  with  which  they  were  associated. 


PLATE  XXI 


FIG.    i.     PHOTOGRAPH    OF   THE    STOMACH    REFERRED   TO   ON 
PAGE  169. 

On  the  left  are  seen  three  acute  ulcers  along  the  greater  curvature,  the  centre 
one  of  which  has  perforated.     (Size  much  reduced.) 


FIG.  2.     PHOTOGRAPH  OF  A  HEALING  CHRONIC   ULCER  OF 
THE  STOMACH. 

As  the  result  of  the  septicaemia  due  to  an  abscess  in  the  lung,  the  base  of  the 

ulcer  has  commenced  sloughing,  and  a  thin  layer  of  yellow  necrotic  tissue  is  seen 

covering  its  surface.     (Size  a  little   reduced.)    (U.C.H.  P.M.   Register,  1911, 

No.  221.) 


GENERAL  PATHOLOGY  107 

Of  course,  it  is  possible  that  a  patient,  the  subject  of  chronic 
gastric  ulcer,  might  acquire  an  infective  disease,  which  would 
give  rise  to  additional  acute  ulcers,  but  such  a  case  should 
be  readily  recognized.  For  instance,  the  peritonitis  resulting 
from  the  perforation  of  a  chronic  ulcer  may  give  rise  to  acute 
ulcers  in  the  mucous  membrane. 

There  is  a  specimen*  in  the  museum  at  University  College 
Hospital  illustrating  this  point  (see  Plate  XXV.,  Fig.  1). 
The  patient  was  operated  upon  for  perforation  of  a  chronic 
ulcer.  He  went  on  well  for  a  few  days,  and  then  died  from 
a  second  perforation.  At  the  autopsy  a  large  thickened 
ulcer  and  several  smaller  ones,  also  old  and  thickened,  were 
found  on  the  smaller  curvature  of  the  stomach,  one  of  which 
had  given  rise  to  the  original  perforation.  A  second  series 
of  ulcers  was  found  lying  near  the  greater  curvature.  They 
were  all  the  same  age  and  acute;  they  were  cleanly  punched 
out,  had  blackened  bases,  and  one  had  perforated.  There 
is  not  the  smallest  doubt  that  this  second  series  of  acute  ulcers 
resulted  from  the  infection  of  the  peritoneum  caused  by  the 
first  perforation.  The  mere  association,  therefore,  of  acute 
with  chronic  ulcer  in  the  same  stomach  by  no  means  proves 
the  acute  origin  of  the  chronic  ulcer  present.  Still,  it  is  not 
uncommon  to  find  such  an  association  in  patients  who  are 
suffering  from  simple  chronic  ulcer,  and  in  whom  no  other 
cause  than  gastritis  can  be  found  to  account  for  the  acute 
ulcers  as  demonstrated  by  Nauwerk  [11],  Miller  [12],  and 
others.  In  such  cases  it  appears  to  me  that  the  origin  of  the 
chronic  is  identical  with  that  of  the  acute  ulcers. 

Gerhardt  [13]  described  three  cases  of  gastritis  in  which 
he  showed  the  connection  between  "erosions"  and  ulcers. 
On  the  other  hand,  Langerhans  [14]  quotes  a  case  in  which 
there  were  many  small  "  haemorrhagic  erosions  "  and  three 
large  ulcers,  with  transitional  forms  between.  He  regards 
this  as  being  a  very  exceptional  case,  as  he  thinks  that  chronic 
ulcers  result  from  a  primary  affection  of  the  bloodvessels  in 
most  cases,  whilst  catarrhal  inflammation  of  the  mucous 
membrane  and  crampy  contractions  of  the  stomach  give  rise 
to  "erosions,"  and  very  seldom  to  chronic  ulcer. 

It  was  Virchow  [15]  who  originated  the  idea  that  spasm  of 
the  muscular  coats  of  the  stomach  or  portal  stasis  might  cause 
haemorrhagic  infiltrations  into  the  mucous  membrane  and 
resulting  ulcers.  Key  [16]  continued  this  idea  of  venous 
stasis,  due  to  spasmodic  contractions  of  the  gastric  walls,  and 
Rindfleisch  [17]  considered  that  "the  act  of  vomiting  by 
temporarily  resisting  the  return  of  blood  causes  minute 
extravasations  from  the  superficial  venous  radicles  of  the 
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gastric  mucous  membrane,"  and  that  simple  ulcer  of  the 
stomach  originated  in  such  haemorrhages.  He  quotes  a  case 
in  support  of  this  hypothesis,  in  which  several  small  haemor- 
rhages, a  larger  circular  haemorrhage,  and  a  perfect  simple 
ulcer  of  the  same  size  were  found  after  death.  The  case  was 
one  of  strangulated  hernia,  so  that  the  probable  cause  of  the 
haemorrhages  was  not  the  act  of  vomiting,  but  bacterial 
infection. 

Bazy  [18]  also  saw  a  case  which  showed  all  intermediate 
stages  between  superficial  ulceration  of  the  mucous  membrane 
and  typical  ulcer.  I  am  not  concerned  at  the  moment  with 
which  particular  kind  of  initial  lesion  most  frequently  develops 
into  chronic  ulcer,  because  the  material  at  hand  is  insufficient 
for  this  purpose,  and  such  patients  usually  die  with  fully 
developed  ulcers.  I  quote  these  few  cases  in  support  of  the 
view  that,  whatever  its  origin  may  be,  acute  ulcer  of  the 
stomach  is  able  to  acquire  chronic  characters. 

2.  When  a  patient  suffering  from  chronic  ulcer  of  the  stomach 
acquires  an  infective  disease,  which  is  known  to  give  rise  to 
acute  ulcer,  it  is  not  uncommon  for  the  chronic  ulcer  to  com- 
mence spreading  acutely.  In  the  recorded  cases  death  has 
occurred  owing  to  a  sudden  attack  of  haematemesis,  to  per- 
forative  peritonitis,  or  to  invasion  of  an  organ,  a  thickened 
chronic  ulcer  being  found  at  the  autopsy.  Thus  Reimer  [19] 
observed  such  a  case  during  an  attack  of  measles ;  Starke  [20] 
during  pneumonia;  Merkel  [21]  in  empyema  and  pericarditis; 
Von  Gunz  [22]  in  scarlet  fever;  Lebert  [23]  in  pneumonia  and 
double  pleurisy;  Guttmann  [24]  in  pleurisy,  the  old  ulcer, 
which  was  adherent  to  the  diaphragm,  perforating  into  the 
pericardium;  Finney  [25]  in  rheumatism  and  pericarditis, 
the  ulcer  perforating  into  the  left  ventricle  of  the  heart,  which 
was  adherent  to  the  diaphragm;  Cade  [26]  during  an  eruption 
of  boils ;  Debove  [27]  in  inflammation  of  the  axillary  glands ; 
Fitz  [28]  in  follicular  tonsillitis ;  Battams  [29]  in  salpingitis ; 
and  many  others.  There  is,  therefore,  evidence  that  an 
infection  of  the  body,  sometimes  very  slight  apparently,  may 
cause  an  originally  existing  ulcer  to  spread  acutely.  I  have 
already  quoted  two  cases*  of  this  nature  in  an  earlier  chapter. 
They  were  both  cases  of  perforative  peritonitis  due  to  chronic 
ulcer,  one  gastric,  the  other  duodenal.  Both  had  pyloric 
stenosis,  and  both  commenced  bleeding  a  few  days  after  the 
operation  for  perforation. 

The  autopsies  showed  that  in  the  former  case  an  acute  ex- 
tension of  the  original  ulcer  had  occurred  in  the  mucous 
membrane,  producing  a  triangular  area  extending  from  the 
ulcer  and  denuded  of  its  mucous  membrane;  and  that  in  the 
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latter  case  an  acute  ulceration  had  commenced  in  the  edge 
of  a  gastric  ulcer  involving  the  cardiac  orifice,  and  had  ex- 
tended up  the  whole  circumference  of  the  oesophagus  for  a 
distance  of  about  4  inches  (see  Plate  XVI.,  Figs.  1  and  2; 
also  Plate  XXV.,  Fig.  2). 

3.  An  ulcer  of  the  stomach  may  first  declare  its  presence 
by  symptoms  some  weeks  or  months  after  an  infection,  which 
is  known  to  be  able  to  give  rise  to  acute  ulcer.  Such  ulcers 
have  been  found  at  operations  or  after  death,  and  have  had 
clinical  histories  and  post-mortem  appearances  absolutely 
like  those  of  simple  ulcer  of  the  stomach,  as  seen  in  medical 
practice,  in  which  no  definite  sign  or  history  of  infection  can 
be  obtained. 

Such  cases  have  been  described  as  occurring  after  infective 
disease,  by  Cazeneuve  [30],  Codivilla  [31],  Mikulicz  [32], 
Regnier  [33],  Morot  [34];  after  metritis  and  peritonitis  by 
Bucquoy  [35];  after  dysentery  by  Bourcy  [36].  Cases  of 
haematemesis  occurring  several  weeks  or  months  after  a 
local  or  general  infection  have  also  been  recorded  by 
Letulle  [37],  Fabries>  [38],  and  many  other  observers.  A 
case*  of  this  description  occurred  at  University  College  Hospital 
seven  months  after  operation  for  perforation  of  the  appendix, 
in  which  general  peritonitis  was  present,  and  which  was 
followed  by  the  formation  of  local  abscesses. 

Ulcers  have  been  found  in  the  stomach  or  duodenum  several 
weeks  after  the  occurrence  of  burns  by  Cooper  [39],  Wilks  [40], 
Keate  [41],  Mayo  Robson  [42],  and  others.  The  specimen 
from  the  case  described  by  Cooper  is  at  present  in  the  museum 
at  University  College  Hospital  Medical  School  (Surgical 
Catalogue,  No.  1582).  It  consists  of  a  thickened  ulcer 
adherent  to  the  pancreas,  which  is  exposed  in  its  base. 

It  must  be  admitted  that  the  above  observations  lend  some 
support  to  the  view  of  the  acute  origin  of  chronic  ulcer  of  the 
stomach.  Many  ideas  have  been  formed  with  regard  to  the 
nature  of  the  initial  lesion,  which  gives  rise  to  chronic  gastric 
ulcer,  and  much  experimental  work  has  been  undertaken 
with  the  object  of  producing  ulcer  of  the  stomach. 

In  all  cases  the  supposed  or  experimentally  produced  initial 
lesion  has  really  involved  an  acute  process.  In  the  human 
subject  such  lesions  are  the  actual  causes  of  acute  ulcer,  and 
they  result  in  the  production  of  acute  ulcer  in  animals. 

An  objection  which  has  been  raised  to  any  close  connection 
between  acute  and  chronic  ulcer  is  the  question  of  age  and 
sex  incidence  in  the  two  conditions. 

That  such  statistical  objections  which  are  raised  to  the 
connection  between  acute  and  chronic  ulcer  appear  to  be 
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more  imaginary  than  real  is  seen  by  referring  to  the  chapter 
on  Etiology. 

It  will  be  seen  there  that  both  acute  and  chronic  ulcer  are 
more  prevalent  in  women  than  in  men;  that  women  are 
particularly  liable  to  acute  ulcer  between  the  ages  of  twenty 
and  thirty  years ;  and  that  this  decade  is  precisely  the  one  in 
which  the  majority  of  cases  of  chronic  ulcer  in  women  com- 
mence. 

With  regard  to  the  male  sex,  it  is  clear  that  chronic  ulcer 
commences  at  a  rather  later  age — namely,  between  thirty 
and  forty  years,  but  whether  acute  ulcer  is  most  prevalent  at 
this  age  in  men  is  unknown.  Surgical  statistics  tell  us  that 
both  sexes  need  operative  interference  most  frequently  between 
the  ages  of  thirty  and  forty  years.  Post-mortem  statistics 
are  of  relatively  little  value  in  relation  to  this  question. 

In  view  of  these  statements,  and  when  one  considers  that 
there  are  different  forms  of  acute  ulcer ;  that  probably  some 
forms  have  a  greater  tendency  to  heal  and  others  to  spread ; 
that  age  and  concomitant  disease  must  influence  the  tendency 
of  ulcer  to  heal,  to  spread,  and  to  thicken ;  that  the  subjects 
of  ulcer  differ  individually  with  regard  to  condition  of  digestion 
and  diet — it  seems  that  there  is  no  valid  reason  to  advance 
against  the  view  that  chronic  ulcer  arises  as  an  acute  lesion. 

Neither  can  the  fact  that  the  position  of  acute  ulcer  in  the 
stomach  does  not  coincide  with  that  of  chronic  ulcer  be 
advanced  against  this  view.  We  have  seen  that  a  large  pro- 
portion of  acute  ulcers  heal,  and  that  it  is  particularly  the 
extension  of  an  acute  ulcer  which  is  the  important  factor  in 
transforming  it  into  a  chronic  ulcer.  Also  the  position  of 
acute  extending  ulcer  more  nearly  coincides  with  that  of 
chronic  ulcer.  It  may  be,  therefore,  that  the  position,  which 
the  ulcer  occupies,  is  particularly  favourable  for  promoting 
the  extension  of  acute  ulcer  and  for  transforming  it  into 
chronic  ulcer. 

It  is  probable  that  most  varieties  of  acute  ulcer  are  capable, 
under  suitable  conditions,  of  undergoing  the  necessary  changes 
and  developing  into  chronic  ulcer,  but  in  the  present  state 
of  our  knowledge  it  is  not  permissible  to  definitely  state  which 
kind  of  ulcer  most  commonly  undergoes  such  changes,  or 
which  varieties  of  ulcer  invariably  do  not. 

A  conjecture  may,  however,  be  hazarded  with  regard  to 
which  are  the  most  likely  forms  to  develop  into  chronic  ulcer. 

A  previous  bacterial  infection  of  the  body  is  responsible  for 
some  cases,  and  an  existing  and  perhaps  unsuspected  local 
infection  of  some  region  or  organ  for  others. 

Cutaneous  burns  very  rarely  lead  to  chronic  ulcer. 

Perhaps  one  of  the  commonest  causes  is  a  local  or  general 
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gastritis,  excited  by  the  food  itself  or  irritants  introduced  in 
addition,  or  possibly  by  bacterial  infection  of  the  wall  of  the 
stomach.  It  is  also  possible  that  protoplasmic  poisons  intro- 
duced with  the  food  in  conjunction  with  hyperacidity  of  the 
gastric  juice  are  responsible  for  the  initial  necrosis  in  some  cases. 

Corrosive  poisoning  is  rarely  followed  by  chronic  ulcer,  and 
other  forms  of  injury  more  rarely  still. 

Aseptic  arterial  obstruction  may  possibly  be  a  cause  in  a  few 
cases,  and  as  a  pathological  curiosity  pressure  necrosis  due 
to  a  tumour  may  be  mentioned  as  a  cause.  Acute  ulcers 
formed  over  enlarged  arteries  or  veins  of  the  stomach  never 
develop  into  chronic  ulcers,  neither  do  those  occurring  in 
melcena  neonatorum.  It  is  doubtful  whether  passive  congestion 
of  the  stomach  is  ever  a  direct  cause  of  chronic  ulcer. 

The  supposition  that  endogenous  poisons  may  give  rise  to 
acute  ulcer  which  subsequently  becomes  chronic  is  unsup- 
ported at  present  by  any  direct  evidence,  although  it  is  possible 
that  this  hypothesis  may  be  proved  to  be  true  by  future  investi- 
gations. 

6.  THE  EXTENSION  OF  CHRONIC  ULCER. 

The  mode  of  extension  of  chronic  ulcer  and  its  cause  or 
causes  are  precisely  the  same  as  those  of  acute  ulcer,  the  only 
difference  being  that  there  is  already  considerable  inflam- 
matory thickening  present,  so  that  a  few  brief  remarks  will 
here  suffice.  The  ulcer  continues  extending  in  its  depth, 
although  the  edge  is  found  to  be  stationary  all  round,  its 
lateral  extension  having  stopped.  Perhaps  it  is  the  rule  that 
the  lateral  extension  tends  to  be  limited  in  most  cases ;  other- 
wise it  would  be  common  to  meet  with  ulcers  destroying  large 
tracts  of  mucous  membrane,  whereas  very  large  ulcers  are 
the  exception.  When  the  ulcer  is  stationary  all  round, 
excavation  is  constantly  going  on  in  its  depth  with  varying 
degrees  of  rapidity,  so  that  the  edges  become  very  much 
undermined,  and  a  large  excavated  cavity  of  either  a  globular 
or  irregular  shape  is  formed.  This  extension  may  occur  very 
slowly,  the  dead  tissue  separating  by  a  process  of  gradual 
disintegration,  so  that  the  original  funnel  shape  of  the  ulcer 
may  be  present  in  fairly  old  ulcers.  On  the  other  hand,  the 
tissue  may  separate  in  the  form  of  large  sloughs,  in  which  case 
the  extension  is  more  rapid,  and  the  resulting  cavity  large 
and  irregular  in  shape.  It  is  in  these  cases  that  the  peritoneal 
thickening  is  very  great,  but  sometimes  the  necrosis  outpaces 
the  thickening  and  perforation  occurs.  The  edge  of  such  an 
ulcer  which  has  been  stationary  for  some  time  may  commence 
spreading  again  acutely  in  the  mucous  membrane.  Destruc- 
tion of  the  underlying  and  thickened  submucous  tissue  follows, 
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and  when  the  extension  has  stopped,  the  underlying  tissue 
becomes  more  thickened  and  excavated  as  before.  That 
extension  is  always  going  on  in  the  base,  even  though  very 
slowly,  is  shown  by  the  fact  that  there  is  always  a  thin  layer 
of  necrotic  tissue  covering  it,  which  gradually  separates  as 
microscopic  sloughs.  Granulation  tissue  is  only  found  in 
cases  which  are  healing. 

I  must  repeat  that  all  chronic  ulcers  are  not  constantly 
spreading  in  the  mucous  membrane,  but  that  the  spread  is 
limited,  and  stops  for  long  periods,  and  is  liable  to  recur  in 
acute  exacerbations.  It  is  not  surprising  that  constant 
necrosis  is  occurring  in  the  base  of  a  chronic  ulcer,  and  such 
is  no  doubt  due  to  the  low  vitality  of  the  inflammatory  tissue 
forming  the  base,  which  is  unable  to  resist  the  action  of  the 
gastric  juice.  In  addition  to  this,  it  seems  likely  that  the 
gastric  contents  are  liable  to  be  retained  in  these  deep  cavities 
longer  than  in  other  portions  of  the  stomach,  thus  insuring 
their  more  prolonged  contact  with  the  base  of  the  ulcer. 

The  cause  of  the  acute  exacerbations  in  the  mucous  mem- 
brane may  be  the  same  as  that  causing  the  ulcer  to  spread 
originally.  At  any  rate,  we  know  that,  if  the  patient  becomes 
the  subject  of  a  bacterial  infection,  such  acute  extension  may 
occur  and  be  widespread.  Similarly,  the  extension  in  the 
base  may  become  more  rapid  on  the  advent  of  a  similar  infection 
and  lead  to  perforation. 

The  more  extensive  type  of  ulcer,  which  has  involved  a 
large  area  of  the  stomach  wall,  has  no  doubt  spread  more 
rapidly  originally  in  a  lateral  direction,  and  it  is  not  uncommon 
to  see  one  edge  having  the  shelving  character  described  above 
as  indicating  acute  spreading.  The  other  edges  have  become 
undermined  by  the  separation  of  sloughs  from  the  tissue  under 
the  mucous  membrane,  as  in  acute  spreading  ulcer.  Such 
ulcers  form  the  horseshoe,  saddle,  and  annular  ulcers,  and 
become  adherent  to  neighbouring  organs,  which  they  erode. 

7.  THE  PROCESS  or  HAEMORRHAGE. 

During  the  formation  of  the  initial  lesion,  and  also  during 
the  extension  of  an  acute  or  chronic  ulcer,  the  arteries,  veins, 
and  capillaries  in  the  part  affected  are  largely  thrombosed, 
otherwise  haemorrhage  would  be  of  constant  occurrence. 

Although,  during  the  process  of  formation  of  the  initial 
lesion,  the  blood  in  the  vessels  immediately  concerned  has 
clotted,  when  the  dead  tissue  separates,  bleeding  may  occur 
from  the  opening-up  of  neighbouring  vessels  in  any  form  of 
acute  ulcer.  This  is  in  most  cases  a  very  slight  affair,  but 
sometimes  an  artery  running  in  the  submucous  or  the  deeper 
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tissues  may  be  opened,  when  the  bleeding  is  sudden  and  more 
or  less  profuse.  The  blood  is  poured  out  into  the  cavity  of 
the  stomach,  and  is  vomited  as  liquid  blood  or  clots.  Large 
quantities  of  blood  may  be  lost  in  this  way.  It  is  not  un- 
common for  an  initial  loss  to  amount  to  2  or  3  pints.  The 
same  event  occurs  during  the  spread  of  an  acute  ulcer.  In 
the  latter  case  the  wall  of  the  artery  has  been  inflamed,  and 
commonly  dilates  at  the  weakened  spot  before  it  ruptures, 
the  opening  being  situated  in  the  side  of  the  artery.  It  is 
by  no  means  uncommon  for  such  an  artery  to  bleed  at  a  later 
stage,  after  the  ulcer  has  commenced  to  heal  round  the  edges, 
and  occasionally  the  healing  has  been  completed  almost  up 
to  the  mouth  of  the  bleeding  vessel.  Such  cases  have  been 
described  as  "pore-like"  openings  into  the  artery.  An 
artery,  therefore,  may  be  opened  up  at  any  stage  in  the  evolu- 
tion or  cicatrization  of  an  acute  ulcer.  The  force  of  the 
blood-pressure  and  the  movements  of  the  stomach  cause  the 
open  mouth  of  the  artery  to  protrude  into  the  stomach,  and 
sometimes  it  may  project  beyond  the  level  of  the  mucous 
membrane.  The  bleeding  usually  comes  to  an  end  as  suddenly 
as  it  commenced,  owingf  to  the  formation  of  a  clot  in  the  mouth 
of  the  artery,  which,  together  with  the  clot,  forms  an  elongated 
and  cylindrical  projection  in  the  floor  of  the  ulcer.  The  presence 
of  food  in  the  stomach  sometimes  seems  to  determine  the  time 
of  the  rupture  of  the  artery,  probably  because  at  that  time 
the  movements  of  the  stomach  are  particularly  active,  and 
digestion  of  the  floor  of  the  ulcer  most  likely  to  be  in  progress. 
At  this  time,  also,  the  vessels  of  the  stomach  are  congested  with 
blood,  and  the  ulcer  stretched  by  the  condition  of  distension 
of  the  stomach. 

Bleeding  from  an  artery  of  the  same  size  on  the  surface  of 
the  body  would  not  be  attended  by  fatal  consequences,  but 
it  sometimes  happens  that  acute  gastric  ulcer  is  fatal  from 
haemorrhage. 

The  exact  percentage  of  fatal  cases  is  unknown,  as  the 
diagnosis  of  acute  from  chronic  ulcer  is  often  very  difficult, 
and  the  fatality  varies  with  the  age  and  sex  of  the  patient, 
and  other  factors  not  altogether  understood. 

It  is  not  the  first  bleeding  which  is  fatal,  but  a  repetition 
before  the  vessel  is  permanently  closed. 

It  is,  perhaps,  the  rule  for  the  bleeding  to  recur.  The 
opening  is  situated,  as  stated  above,  in  the  side  of  the  artery, 
so  that  retraction  of  the  muscular  coat  cannot  assist  in  closing 
the  artery  as  it  does  when  that  structure  is  completely  torn 
across. 

The  movements  of  the  stomach  tend  to  dislodge  the  clot, 
and  the  gastric  juice  digests  it. 
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In  the  case  of  an  acute  spreading  ulcer  it  is  probable  that 
constant  bleedings  are  recurring  from  the  capillaries  and 
smaller  vessels  ;  but  such  losses  of  blood  are  usually  so  small 
that  they  cannot  be  detected  by  the  naked  eye  either  in  the 
vomit  or  the  faeces,  being  present  in  the  form  of  "  occult 
blood,"  which  can  only  be  recognized  by  chemical  tests. 
The  bleeding  from  an  artery  which  may  be  opened  up  by  an 
acute  spreading  ulcer  is  more  likely  to  lead  to  death  than  that 
due  to  the  formation  of  an  acute  ulcer,  because  such  ulcers 
are  very  liable  to  affect  the  small  curvature,  and  larger  vessels 
may  be  opened.  When  the  spread  has  been  rapid,  consider- 
able sized  arteries  may  lie  dissected  out  in  the  floor,  and  such 
vessels  are  not  always  thrombosed,  neither  has  there  been  time 
for  their  walls  to  thicken.  The  wall  of  the  main  artery  itself 
may  be  eroded,  or  that  of  a  branch  springing  immediately 
from  it.  The  retraction  of  the  muscular  coat  of  such  vessels 
is  of  little  avail,  and  the  clot  is  particularly  liable  to  become 
detached. 

Serious  haemorrhage  from  a  vein  does  not  occur  in  acute 
ulcer  unless  the  vein  has  been  previously  dilated  and  rendered 
varicose  by  passive  congestion  of  the  stomach  or  enlargement 
of  the  spleen.  In  such  cases  the  varicose  vein  is  the  cause 
of  the  ulcer,  which  has  been  formed  by  a  process  of  pressure 
atrophy  and  necrosis,  and  which  is  always  of  very  small  size, 
sometimes  no  larger  than  a  pin's  head.  Not  only  is  the  vein 
dilated,  but  the  blood  in  it  is  at  a  higher  pressure  than  normal ; 
there  is  very  little  chance  of  the  opening  being  closed  by 
clotting ;  and  retraction  of  the  muscular  coat  can  be  of  no 
consequence  whatever,  so  that  the  bleeding  is  very  profuse, 
and,  so  far  as  is  known,  almost  always  leads  to  death. 

In  the  case  of  a  chronic  ulcer  which  is  spreading,  "occult 
blood  "  is  very  often  present  in  the  stomach  and  intestinal 
contents,  owing  to  the  opening  up  of  small  vessels,  particularly 
of  the  mucous  membrane.  When  an  acute  exacerbation  occurs 
in  the  mucous  membrane  at  the  edge  of  a  chronic  ulcer,  and  a 
rapid  extension  occurs,  the  bleeding  may  be  severe;  and,  in 
fact,  if  the  extension  is  at  all  widespread,  it  may  be  sufficiently 
profuse  to  lead  to  blanching  of  the  patient.  In  such  cases  the 
blood  is  poured  out  gradually,  and  time  is  allowed  for  its 
blackening  by  the  gastric  juice,  so  that  it  is  either  vomited  as 
coffee-grounds-like  material  or  passed  as  melaena.  The  HC1  of 
the  gastric  juice  acts  upon  the  haemoglobin  of  the  blood,  forming 
acid  haematin,  and  sulphide  of  iron  is  also  formed  in  the  intes- 
tine by  the  action  of  H2S.  The  arteries  in  the  base  and  sides 
of  a  chronic  ulcer  are  more  likely  to  be  thickened  and  throm- 
bosed than  in  an  acute  spreading  ulcer,  so  that  bleeding  from 
such  a  source  is  perhaps  less  likely  to  occur ;  and  when  it  does 
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occur,  it  is  less  likely  to  be  severe,  because  the  lumen  of  the  vessel, 
which  is  thickened  by  inflammation,  is  smaller.  If  an  aneurism 
has  previously  formed  on  the  artery,  the  bleeding  may  be 
severe. 

A  chronic  ulcer,  however,  by  its  deep  extension,  may  open  up 
an  artery  of  considerable  size,  and  especially  a  main  trunk 
such  as  the  splenic,  the  coronary,  or  the  pancreatico -duodenal. 
In  such  cases  death  rapidly  occurs. 

Mention  has  been  made  above  of  the  fact  that  the  healing 
process  in  an  acute  ulcer  may  have  progressed  to  an  advanced 
condition,  even  though  an  artery  is  bleeding  in  the  centre  of 
the  ulcer.  An  analogous  condition  may  occur  in  chronic 
ulcer,  when  an  acute  extension  occurs  in  a  healing  ulcer  owing 
to  the  supervention  of  some  infective  condition  of  the  body. 
Another  condition  is  occasionally  seen  in  which  bleeding  may 
occur  from  a  vessel  which  has  become  eroded  in  the  centre  of 
an  old  cicatrix. 

High  arterial  tension  cannot  be  a  factor  of  much  importance 
in  either  producing  or  maintaining  the  haemorrhage  from  a 
gastric  artery  which  has  been  opened  by  ulceration. 

So  far  as  I  am  aware*  no  observations  have  been  made  upon 
the  relation  of  arterial  tenson  to  bleeding  from  the  gastric 
arteries,  and  in  those  cases  of  Bright 's  disease  which  die  from 
gastric  haemorrhage  the  local  condition  of  the  arterial  wall  is 
probably  of  greater  importance  in  this  connection  than  the 
height  of  the  blood-pressure. 

When  haemorrhage  suddenly  occurs  during  some  exertion, 
perhaps  the  heightened  pressure  is  a  contributing  factor. 

A  diminished  coagulability  of  the  blood  may  be  a  factor  in 
the  maintenance  of  the  haemorrhage  which  occurs  from  acute 
ulcers  in  certain  infective  conditions. 

The  bleeding  due  to  the  erosion  of  the  bloodvessels  in  the 
parenchyma  of  a  neighbouring  organ  which  has  been  invaded 
by  the  ulcer,  or  of  the  ventricles  of  the  heart,  calls  for  no 
comment. 

The  process  of  haemorrhage  is  very  commonly  accompanied 
by  some  degree  of  fever.  The  cause  of  this  fever  is  not  known. 
It  has  been  supposed  to  be  due  to  bacterial  action  upon  the 
blocd-clots  in  the  intestine,  or  to  invasion  of  the  vessel  which 
has  been  opened  by  bacteria.  It  has  also  been  supposed  that 
it  may  be  the  result  of  an  affection  of  the  heat-regulating 
centre.  These  are,  of  course,  mere  hypotheses. 

Venous  thrombosis  may  occur  a  short  time  before  death  from 
haemorrhage.  In  my  experience  it  has  usually  commenced  in 
the  small  veins  of  a  part,  and  spread  into  the  larger  veins.  Its 
commencement  in  these  small  veins,  especially  in  the  veins 
of  the  nose  and  intestine,  strongly  suggests  a  bacterial  origin. 
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The  type  of  thrombosis  which  is  known  as  marantic  is  becoming 
a  more  restricted  class,  and  more  and  more  of  the  cases  of  this 
class  are  becoming  recognized  as  being  of  bacterial  origin,  and 
it  is  therefore  very  probable  that  a  terminal  infection  of  the 
body  is  responsible  for  the  thrombosis  occurring  in  haemorrhage 
from  a  gastric  ulcer.  The  administration  of  calcium  chloride 
cannot  be  blamed,  because  I  have  seen  it  in  the  absence  of  this 
drug. 

The  very  rare  condition  of  blindness  which  may  be  a  sequel 
of  gastric  haemorrhage  is  difficult  to  explain. 

On  mechanical  grounds  it  has  been  thought  that  a  possible 
explanation  might  depend  upon  the  altered  difference  of  pres- 
sure between  that  in  the  bloodvessels  and  that  of  the  vitreous — 
a  condition  favourable  to  venous  stagnation  resulting.  The 
general  arterial  blood-pressure  is,  however,  not  necessarily 
much  affected.  It  has  been  supposed  that  the  nutrition  of 
the  retinal  elements  might  suffer  from  a  withdrawal  of  water 
from  the  vitreous,  or  that  fatty  degeneration  of  the  blood- 
vessels might  be  present  and  lead  to  haemorrhages.  The  sug- 
gestion that  a  retro-ocular  haemorrhage  is  the  cause  has  never 
received  post-mortem  confirmation.  Gowers  [43]  thinks  that 
in  some  cases  the  shock  to  the  nervous  structures  may  cause 
transient  loss  of  function  without  ophthalmoscopic  changes,  and 
that  in  other  cases  the  damage  to  the  nutrition  of  the  retina 
leads  to  inflammation  on  the  restoration  of  the  normal  blood- 
supply. 

8.  THE  PROCESS  OF  PERFORATION. 

Perforation  of  the  stomach  is  brought  about  by  the  inter- 
action of  three  factors — a  localized  necrosis  of  the  base  of  the 
ulcer,  the  state  of  distension  and  the  movements  of  the  stomach, 
and  adhesions  of  the  base  of  the  ulcer  to  some  neighbouring 
structure.  The  essential  factor  is  a  localized  necrosis  of  the 
base  of  the  ulcer,  and  if  this  extends,  right  through  to  the  peri- 
toneal aspect,  there  is  no  need  for  the  intervention  of  any 
other  factor,  except  that  probably  in  all  cases  the  final  rupture 
depends  upon  the  state  of  distension  and  the  movements  of  the 
stomach.  Such  a  condition  occurs  during  the  formation  of 
acute  ulcer;  the  peritoneum  becomes  rapidly  involved,  and 
gives  way  during  the  separation  of  the  slough. 

Any  form  of  acute  ulcer,  infective  or  non-infective,  is  liable 
to  perforate. 

Such  an  event  is  not  of  frequent  occurrence,  and  in  this  fact 
perforation  offers  a  marked  contrast  to  haemorrhage,  which  is 
frequent  during  the  formation  of  acute  ulcer.  The  usual  result 
of  such  a  perforation  is  general  peritonitis,  although  very 
rarely  the  peritonitis  remains  localized.  This  may  be  due  to 
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the  fact  that  actual  perforation  has  not  occurred,  the  necrosis 
of  the  peritoneum  having  given  rise  to  a  localized  peritonitis, 
which  makes  the  base  of  the  ulcer  adhere  to  some  neighbouring 
structure — as,  for  example,  the  liver — or  if  a  perforation  has 
occurred,  it  has  been  sealed  up  in  the  same  way  before  the 
contents  of  the  stomach  have  been  poured  out.  Probably  the 
amount  of  the  contents  of  the  stomach  at  the  time  is  an  im- 
portant factor  in  determining  this  course  of  events.  The 
amount  of  air  which  escapes  must  also  influence  the  degree  to 
which  the  stomach  contents  are  diffused  throughout  the  abdo- 
men, since  the  latter  is  minimized  by  the  pressure  which  pre- 
serves the  intimate  contact  of  the  abdominal  organs. 

Perforation  is  more  likely  to  occur  at  a  later  stage  of  the 
disease,  when  the  acute  ulcer  is  spreading. 

Extension  occurs  rapidly  in  the  depth  of  the  ulcer,  giving 
rise  to  the  characteristic  funnel  shape,  and  finally  the  necrosis 
reaches  the  peritoneum  and  perforation  occurs.  The  same 
course  of  events  occurs  in  some  cases  of  chronic  ulcer,  in  which 
the  peritoneum  has  become  very  much  thickened,  the  necrotic 
process  outstripping  the  inflammatory  process,  and  perfora- 
tion occurring  at  the  apex  of  a  cone-shaped  ulcer.  When 
peritoneal  adhesions  have  formed  at  the  base  of  an  acute 
spreading  ulcer,  and  in  chronic  ulcer,  in  which  adhesions  are 
present  in  about  50  per  cent,  of  cases,  the  adhesions  may  be 
of  such  a  nature  and  so  situated  that  during  the  movements 
of  the  stomach  they  exert  traction  upon  the  base  of  the 
ulcer. 

When  necrosis  takes  place  in  the  base  of  such  an  ulcer,  it  is 
quite  easy  to  understand  how,  during  the  peristalsis  of  the 
stomach  following  a  meal,  the  base  of  the  ulcer  may  be  torn, 
and  perforation  occur.  It  is  not  necessary  for  the  necrosis  to 
have  actually  extended  right  through  the  base,  for  when  the 
latter  has  become  sufficiently  weakened,  it  may  be  torn  across, 
as  in  a  case*  which  I  have  witnessed.  The  ulcer  was  an  acute 
spreading  one  on  the  anterior  wall  of  the  stomach,  as  big  as 
the  tip  of  the  little  finger,  and  hollowed  out  into  a  little  cup- 
shaped  cavity.  There  was  some  thickening  of  the  peritoneum, 
and  a  local  band  of  adhesions  about  £  inch  long  connected 
its  base  with  the  anterior  abdominal  wall.  There  was  a  tear 
in  the  base  of  the  ulcer  corresponding  to  the  edge  of  the  ad- 
hesion, the  parts  could  be  accurately  fitted  together  again, 
and  the  necrosis  had  not  actually  extended  through  to  the 
visceral  surface  of  the  peritoneum.  It  is  rare  to  meet  with 
such  a  case,  because  very  soon  the  irregular  aperture  in  the 
peritoneum  is  converted  into  a  more  or  less  smooth  and  rounded 
aperture,  and  if  the  patient  has  been  operated  upon,  the  ulcer 

*  U.C.H.  P.-M.  Register,  1909,  No.  122. 
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has  been  infolded  and  stitched,  so  that  the  parts  lose  their 
normal  relations.  The  above  case  died  very  quickly  after 
perforation,  and  her  condition  was  not  such  as  to  justify  an 
operation. 

Perforation  frequently  takes  place  soon  after  a  meal,  and  it  has 
been  known  to  follow  violent  muscular  effort  of  different  kinds, 
vomiting,  washing  out  of  the  stomach,  or  even  pressure  upon  the 
abdomen.  There  is  no  doubt,  therefore,  that  the  base  of  an  ulcer 
can  be  mechanically  torn  across.  Of  course,  in  those  cases 
where  perforation  follows  some  time  after  a  meal,  we  must 
remember  that  at  such  a  time  digestion  of  the  base  of  the  ulcer 
is  in  active  progress.  In  the  more  extensive  forms  of  ulcer 
the  perforation  frequently  takes  place  towards  the  side  of  the 
ulcer,  where  sloughing,  which  leads  to  undermining  of  the  edge, 
is  occurring.  It  sometimes  happens  that  perforation  occurs  at 
the  edge  of  a  very  tough  adhesion,  more  or  less  extensive,  and 
intimately  fixing  the  base  of  the  ulcer  to  some  organ. 

Were  it  not  for  the  formation  of  adhesions  and  the  secondary 
peritoneal  thickening  which  occurs,  perforation  would  regularly 
happen  in  all  spreading  ulcers.  Although,  however,  adhesions 
are  a  protection  against  perforation,  nevertheless  occasionally 
they  may  be  the  actual  instruments  by  which  the  final  rupture 
is  brought  about. 

Not  only  do  adhesions  protect  against  perforation,  but 
when  perforation  has  occurred  they  may  limit  the  extravasation 
of  the  gastric  contents,  with  the  result  that  the  peritonitis 
remains  localized,  and  a  local  peritoneal  abscess  instead  of 
general  peritonitis  follows .  The  adhesions  which  localize  the  in- 
flammation are  not  always  old.  For  example,  in  those  cases 
where  necrosis  of  the  base  of  the  ulcer  has  occurred,  and  in 
which  the  extravasation  of  gastric  contents  is  slight  or  absent, 
the  local  peritonitis  excited  forms  limiting  adhesions  for  any 
collection  of  pus  which  may  subsequently  develop.  That  this 
course  of  events  occurs  I  have  been  able  to  show  experimentally, 
and  there  is  no  doubt  whatever  that  it  occurs  in  man.  The 
extravasation  of  gastric  contents  may  be  limited  by  certain 
natural  boundaries,  owing  to  the  peculiar  position  of  the  per- 
foration; for  example,  when  it  occurs  between  the  layers  of 
the  small  omentum  or  the  meso-colon,  or  into  the  lesser  peri- 
toneal sac,  the  foramen  of  Winslow  being  obliterated  either 
by  previous  inflammation  or  by  that  occurring  at  the  same 
time. 

We  see,  therefore,  the  very  great  importance  of  adhesions 
in  aiding  or  hindering  perforation,  or  in  limiting  the  extrava- 
sation of  the  stomach  contents  when  perforation  has  occurred. 
I  cannot,  however,  go  quite  so  far  as  Box  [44],  who  states 
that  perforation  is  practically  always  due  to  tear  of  adhesions. 
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Brinton  [45]  pointed  out  that  the  anterior  wall  of  the  stomach 
was  the  position  in  which  a  perforation  was  most  likely  to 
occur,  and  that  whilst  perforation  occurs  in  85  per  cent,  of 
the  ulcers  situated  on  the  anterior  wall,  it  only  occurs  in  2  per 
cent,  of  those  situated  on  the  posterior  wall. 

This  statement  is  probably  based  upon  the  examination  of 
both  acute  and  chronic  ulcers ;  but  when  a  more  minute 
analysis  is  instituted,  it  is  found  that  whether  the  ulcer  is 
acute  or  chronic,  there  is  a  much  greater  liability  for  it  to 
perforate  when  situated  on  the  anterior  surface,  and  this  ten- 
dency is  perhaps  more  exhibited  by  acute  than  chronic  ulcer. 
The  explanation  is  probably  to  be  found  in  the  greater  mobility 
of  this  portion  of  the  stomach,  and  in  the  fact  that  protective 
adhesions  are  not  so  commonly  found  in  this  situation.  As 
would  naturally  be  expected  from  a  consideration  of  the  posi- 
tion of  the  ulcer,  the  perforation  resulting  from  an  acute  ulcer 
is  more  often  situated  towards  the  cardiac  end  than  that  result- 
ing from  a  chronic  ulcer;  in  each  case  it  is  near  the  small 
curvature. 

Observers  agree  that  the  anterior  wall  of  the  stomach  is 
particularly  liable  to  perforation. 

Thus,  Moynihan  [46]  found  that  in  17  cases  of  perforation, 
the  anterior  surface  of  the  stomach  was  affected  15  times, 
whilst  the  posterior  surface  was  only  affected  twice. 

Paterson  [47]  found  that  the  anterior  surface  was  affected 
in  97  out  of  112  cases,  and  Hawkins  [48]  that  58  out  of  73  per- 
forations were  situated  on  the  anterior  surface.  Herring- 
ham's  [49]  series  of  perforating  ulcers  shows  that  70  were 
situated  in  the  anterior,  and  16  in  the  posterior,  wall. 

Two  perforations  may  be  found  together  in  the  same 
stomach.  They  may  be  both  situated  on  the  anterior  surface, 
or  one  anteriorly  and  the  other  posteriorly. 

The  type  of  the  resulting  peritonitis  largely  depends  upon  the 
quantity  and  quality  of  the  stomach  contents;  for  instance, 
speaking  generally,  if  perforation  occurs  three  hours  after  a 
meal,  the  contents  of  the  stomach  will  be  small  in  quantity 
and  highly  acid,  and  therefore  contain  fewer  living  organisms. 

There  is  a  considerable  amount  of  fluid  present  in  the  peri- 
toneal cavity  in  the  vast  majority  of  cases  of  perforative 
peritonitis,  but  this  fluid  is  not  necessarily  derived  from  the 
contents  of  the  stomach.  It  is  true  that  such  is  commonly 
the  case,  and  that  it  may  be  acid  in  reaction  and  sour-smelling 
or  alkaline  when  the  hydrochloric  acid  has  disappeared  from 
the  effused  fluid.  In  these  cases  gas  will  be  found  in  addition. 
However,  in  a  large  number  of  cases  the  fluid  is  purely  inflam- 
matory. It  is  thin,  turbid,  slightly  greenish,  or  brownish  in 
colour,  and  sometimes  sticky,  and  slightly  alkaline  or  neutral 
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in  reaction.  The  fluid  is  free  and  shifts  with  changes  of  posi- 
tion of  the  patient. 

Even  though  the  gastric  contents  have  been  widely  extra- 
vasated,  the  peritonitis  is  not  necessarily  extensive,  and  may  be 
limited  to  the  region  of  the  stomach  and  liver,  the  intestines 
being  reddened  and  only  slightly  distended.  In  the  cases 
where  the  effusion  is  purely  inflammatory,  the  perforation  will 
be  found  to  be  closed  by  lymph,  most  commonly  sealing  the 
liver  to  the  stomach,  and  the  peritonitis  to  be  limited  to  the 
region  of  the  liver,  the  lymph  being  thin  and  scanty.  If  no 
free  gas  is  present  in  the  abdomen,  the  necrotic  base  of  the 
ulcer  has  become  fixed  to  the  liver,  and  the  peritonitis  has 
spread  around  it.  If  gas  is  present,  the  aperture  has  become 
sealed  by  lymph  subsequent  to  perforation,  and  the  extra- 
vasation of  stomach  contents  is  at  a  minimum. 

Dudgeon  and  Sargent's  [50]  work  explains  why  the  peritonitis 
resulting  from  perforation  of  a  gastric  ulcer  tends  to  be  so  limited 
and  mild  in  character.  Before  their  investigations  were  made,  very 
little  work  had  been  done  on  the  bacteriology  of  this  condition. 
Several  observers  had  claimed  to  have  shown  that  the  pneu- 
mococcus  played  an  important  part  in  the  causation  of  the  peri- 
tonitis. Streptococcus  and  staphylococcus  had  also  been  blamed 
for  taking  an  active  share  in  it.  Dudgeon  and  Sargent  examined 
nine  cases,  and  in  every  case  isolated  a  strepto-diplococcus 
from  the  edge  of  the  ulcer,  and  from  the  peritoneal  exudate  in 
four  cases.  They  also  obtained  the  same  organism  from  the 
pleural  sac  and  from  two  local  abscesses  in  connection  with  the 
stomach.  The  peritoneal  exudate  in  the  other  three  cases  in 
which  it  was  examined  was  sterile.  I  have  obtained  the  latter 
result  myself  on  two  occasions.  They  found  that  the  strepto- 
diplococcus  had  very  low  pathogenic  properties;  for  example, 
they  never  succeeded  in  killing  either  guinea-pigs  or  mice 
with  it.  The  animals  were  ill,  but  recovered,  and  never 
showed  any  post-mortem  lesions,  whether  they  were  inoculated 
subcutaneously  or  intraperitonally.  They  regard  the  organism 
as  being  distinct  from  the  streptococcus  pyogenes  or  the  pneumo- 
coccus.  In  the  only  cases  in  which  the  peritonitis  was  at  all 
extensive,  with  marked  intestinal  distension,  the  colon  bacillus 
was  found  in  association  with  the  strepto-diplococcus.  This 
was  the  only  case  which  died  of  diffuse  peritonitis.  These 
experiments  show  that,  whether  the  same  organism  is  concerned 
in  producing  the  peritonitis  in  all  cases  or  not,  it  is  usually 
one  of  low  virulence,  and  that  the  majority  of  patients  should 
recover  if  operated  upon.  When  a  virulent  peritonitis  occurs, 
which  is  exceptionally  the  case,  some  unusual  organism,  as, 
for  example,  the  colon  bacillus,  is  responsible  for  its  onset. 
There  is  no  doubt  that  the  organism,  whatever  is  its  nature, 
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is  derived  from  the  food,  and  is  secondarily  infecting  the  base 
of  .the  ulcer  and  the  general  peritoneum.  The  appearances 
which  I  have  described  are  those  which  are  found  when  the 
patient  is  operated  upon,  and  not  those  found  after  death  from 
peritonitis,  which  is  becoming  a  rarer  event  as  diagnosis  and 
surgical  technique  improve. 

A  rare  complication  of  perforation  of  the  stomach  is  general 
emphysema. 

This  condition  was  first  recorded  by  Cruveilhier  [51],  and 
later  cases  were  observed  by  Bell  [52],  Newman  [53],  Roger  [54], 
and  others.  The  gas  obtains  entrance  to  the  subperitoneal 
tissue  either  at  the  edge  of  the  ulcer  or  owing  to  a  lesion  of  the 
peritoneum  in  some  other  position. 

In  the  former  case  the  subperitoneal  tissue  of  the  stomach 
wall  is  distended  with  gas,  which  passes  along  the  oesophagus 
to  the  mediastinum.  The  respiratory  movements  and  the  act 
of  vomiting  are  instrumental  in  aspirating  the  gas  into  the 
mediastinum,  however  it  has  obtained  access  to  the  retro- 
peritoneal  tissue,  and  thence  it  passes  to  the  subcutaneous 
tissues.  The  gas  is  n*>t  the  result  of  bacterial  action  after 
death,  because  the  emphysema  is  noticed  during  the  life  of 
the  patient.  Perigastric  hcematoma  has  been  described  as  a 
very  rare  result  of  perforation  (Meinert  [55]). 
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II.  CERTAIN    OTHER    PROCESSES    CONCERNED  IN 
THE  GENERAL  PATHOLOGY  OF   ULCER. 

1.  THE  INFLAMMATORY  PROCESS. 

The  inflammatory  process  affecting  the  mucous  membrane 
may  be  either  antecedent  to  the  appearance  of  the  ulcer  or  a 
secondary  effect  of  its  presence.  In  the  former  case  the  in- 
flammation is  the  direct  cause  of  the  ulcer,  or  is  independent, 
except  in  so  far  as  it  may  possibly  predispose  to  its  formation 
by  lowering  the  resisting  power  of  the  gastric  mucous  mem- 
brane. 

The  inflammatory  change  which  leads  to  the  formation  of  ulcer 
is  essentially  an  interstitial  one,  the  gastric  glands  being 
secondarily  affected.  The  actual  change  is  a  cellular  infiltra- 
tion of  the  interstitial  connective  tissue,  which  widely  separates 
the  glands  and  gradually  destroys  them.  The  lymphoid  folli- 
cles at  the  base  of  the  glands  are  affected  in  the  process,  and 
gradually  blend  with  the  infiltration  and  become  lost  in  it. 

The  mucous  membrane  is  very  vascular,  and  easily  bleeds. 
The  cells  found  are  chiefly  round  cells  and  some  plasma  cells. 
The  muscularis  mucosse  and  submucous  tissue  are  to  a  less 
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extent  affected.  This  may  be  a  diffuse  change  in  the  stomach, 
or  it  may  be  a  more  or  less  local  condition.  Such  widespread 
changes  are  obviously  not  the  result  of  the  presence  of  a  small 
acute  ulcer,  but  the  cause  of  it.  How  the  inflammation  com- 
mences is  not  quite  clear,  but  it  is  an  undoubted  fact  that  some- 
times the  change  appears  to  be  chiefly  limited  to  the  follicles, 
which  enlarge  and  give  rise  to  acute  ulcer,  although  the  diffuse 
changes  described  above  are  absent. 

Every  ulcer  of  the  stomach  is  accompanied  by  some  degree 
of  inflammatory  reaction,  which  is  secondary  to  the  presence  of 
the  ulcer.  Sometimes  it  is  a  marked  condition,  and  obvious 
to  the  naked  eye,  whilst  it  is  at  other  times  only  detected  by 
the  microscope.  The  actual  cause  of  this  inflammation  is  not 
obvious.  The  early  inflammation  surrounding  an  acute  ulcer 
recently  formed  is  clearly  often  due  to  the  factors  which  have 
caused  the  ulcer  to  appear,  as,  for  example,  in  ulcers  due  to 
bacterial  infection.  In  other  cases  it  is  probably  due  to  the 
irritation  caused  by  the  contact  of  the  gastric  juice  and 
partially  digested  food.  This  inflammation  is  apparently  not 
the  cause  of  the  extension  of  acute  ulcer,  because  it  is  well 
known  that  all  forms  of  acute  ulcer,  both  in  men  and  animals, 
readily  heal,  although  it  is  not  definitely  known  whether  any 
particular  kind  of  ulcer,  according  to  its  cause,  is  more  likely 
to  extend  than  other  forms.  It  seems  obvious,  however,  that 
according  to  its  degree  and  the  nature  of  its  origin  it  may 
delay  the  healing  of  the  ulcer.  The  secondary  inflammatory 
thickening  which  attends  the  extension  of  acute  ulcer  is  more 
interesting,  because  it  is  the  factor  which  gives  to  such  an 
ulcer  its  character  of  chronicity.  It  is  the  same  change, 
apparently,  which  affects  each  layer  of  the  wall  of  the  stomach, 
and  the  result  is  different  according  to  the  anatomical  structure 
attacked.  It  is  of  precisely  the  same  nature  as  that  which 
affects  chronic  ulcer,  and  the  difference  is  merely  one  of  degree. 
It  appears  as  if  the  same  cause  were  acting  in  each  case,  be- 
cause the  process  appears  to  be  the  same  in  all  cases.  If  the 
irritant  were  some  micro-organism,  it  is  strange  that,  although 
the  inflammation  spreads  from  the  base  of  the  ulcer  into  the 
surrounding  tissues,  the  lymphatic  glands  are  so  little  affected, 
and  that  secondary  infections  of  other  organs  do  not  occur, 
and  also  that  cicatrization  should  commence  when  the  gastric 
functions  are  restored  to  the  normal  by  a  suitable  diet  and 
rest.  It  seems  more  likely  that  the  gastric  contents,  owing 
to  their  nature  and  the  time  they  remain  in  contact  with  the 
ulcer,  are  chiefly  responsible  for  the  irritation  which  gives  rise 
to  this  secondary  inflammatory  thickening.  Of  course,  it 
must  be  remembered  that  the  personal  factor  must  to  some 
extent  be  taken  into  account.  The  extent  of  the  inflammatory 
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reaction  of  different  individuals  to  the  same  irritant  varies 
according  to  age,  general  bodily  condition,  and  other  factors 
of  which  we  are  ignorant.  The  personal  factor,  of  course, 
only  accounts  to  some  extent  for  the  amount  of  inflammatory 
reaction;  it  does  not  account  for  its  presence. 

The  change  in  the  mucous  membrane  is  an  interstitial  cellular 
infiltration,  with  secondary  changes  in  the  glands.  If  the 
ulcer  is  spreading  laterally,  and  the  mucous  membrane  being 
destroyed,  it  is  obvious  that  the  change  in  the  latter  is  of  a 
different  nature  from  that  seen  at  the  edge  of  a  chronic  ulcer 
which  has  been  stationary  for  some  time;  for  in  the  latter 
the  inflammation  is  of  a  more  chronic  character.  The 
interstitial  tissue  is  more  fibrous,  and  the  glands  to  some 
extent  destroyed  or  dilated  into  cysts. 

The  irritation,  in  addition  to  causing  this  chronic  inflam- 
matory change  in  the  mucous  membrane,  stimulates  the 
epithelium  in  places  to  proliferate  and  cover  any  spot  denuded 
of  its  cells,  or  to  grow  down  in  the  form  of  new  tubes ;  in  fact, 
an  adenoma tous  condition  may  be  produced. 

The  muscular  fibres  of  the  muscularis  mucosae  become  de- 
stroyed and  replaced  by  connective- tissue  cells.  The  earliest 
actual  thickening  of  the  edge  occurs  in  the  submucous  tissue, 
and  perhaps  in  a  majority  of  cases  this  structure  shows  the 
most  marked  change  also  in  the  chronic  stage  of  the  ulcer. 
The  reason  why  this  structure  is  affected  so  early  and  to  such 
a  pronounced  extent  is  probably  because  its  texture  is  very 
loose,  and  it  merely  acts  as  a  connecting  structure  between  the 
mucous  membrane  and  the  muscular  coat  of  the  stomach. 
Infiltration  with  inflammatory  products  can  therefore  more 
easily  occur  in  it.  The  thickening  of  this  tissue  in  an  acute 
spreading  ulcer  is  merely  commencing,  and  therefore  only 
slight  and  at  the  extreme  edge  of  the  ulcer.  When  the  ulcer 
has  stopped  spreading,  the  thickening  becomes  more  marked, 
raises  up  the  edge  of  the  ulcer,  and  extends  outwards  for  a  little 
distance  into  the  surrounding  wall  of  the  stomach,  where  it 
gradually  fades  away.  In  an  old  chronic  ulcer  the  thickening 
of  this  tissue  has  proceeded  to  a  great  extent,  so  that  it  may 
form  more  than  half  the  entire  thickness  of  the  edge  of  the 
ulcer,  and  extend  farther  out  into  the  wall  of  the  stomach 
than  that  of  any  other  layer. 

Even  in  an  old  ulcer  this  layer  is  not  composed  of  sclerotic 
fibrous  tissue,  but  is  more  cellular,  and  the  fibres  more  slender 
and  not  so  tightly  packed.  The  fibres  of  the  muscular  coat 
become  gradually  separated  and  atrophied  by  the  inflammatory 
infiltration,  but  can  be  recognized  in  very  old  ulcers. 

The  peritoneal  inflammation  varies  very  much  in  different 
cases,  and  not  only  does  it  lead  to  thickening  of  the  base,  but 
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it  also  spreads  out  in  the  peritoneum,  forming  a  plaque  sur- 
rounding the  ulcer  in  chronic  cases.  The  resulting  adhesions 
vary  according  to  the  stage  of  chronicity  at  which  the  ulcer 
has  arrived,  and  also  according  to  the  type  of  inflammation 
causing  them.  The  adhesions  may  be  due  to  an  extension  of 
the  peritoneal  inflammation,  or  they  may  result  from  peritoneal 
necrosis,  where  complete  perforation  and  general  peritonitis 
has  not  supervened.  In  the  acute  spreading  ulcer  the  peri- 
tonitis is  of  a  feeble  type,  and  to  the  naked  eye  looks  more 
like  an  oedema  of  the  omentum,  taking  that  structure  as  an 
example,  than  an  actual  inflammation.  It  gradually  leads 
to  adhesions,  which  become  more  dense  as  the  ulcer  attains 
the  chronic  stage.  In  those  cases  where  a  localized  necrosis 
of  the  peritoneum  has  occurred  and  perforation  been  prevented 
by  contact  with  some  flat  surface,  or  in  which  a  tiny  perfora- 
tion has  formed  and  been  closed  by  lymph  or  resulted  in  the 
formation  of  a  tiny  abscess,  the  inflammation  is  of  a  more 
virulent  type.  Lymph  is  exuded,  and  by  the  organization  of 
this  dense  adhesions  are  formed  with  whatever  structure 
happens  to  be  in  contact  with  the  stomach.  The  adhesions, 
of  course,  vary  in  leng*th  according  to  the  degree  of  intimacy 
of  contact  with  the  neighbouring  structure  implicated. 

If  necrosis  of  the  peritoneum  has  occurred,  the  adherent 
organ  will  be  laid  bare  in  the  floor  of  the  ulcer,  and  as  the  ulcer 
extends,  more  and  more  of  the  organ  will  be  exposed,  the  sur- 
rounding inflammation  keeping  pace  with  the  extension  of 
the  ulcer,  and  sealing  up  the  line  of  junction. 

Although  intimate  adhesions  with  any  organ  have  not  been 
formed,  the  inflammatory  thickening  of  the  peritoneum  may 
proceed  to  a  very  great  extent,  and  it  is  not  uncommon  for 
the  base  of  an  old  ulcer  to  be  £  inch  or  more  in  thickness. 
The  amount  of  contraction  of  this  fibrous  tissue  is  considerable, 
and  the  stomach  may  be  deformed,  and  the  edges  of  the  ulcer 
drawn  near  together,  although  healing  has  not  commenced. 

2.  THE  HEALING  PROCESS. 

It  is  essential  that  the  process  of  healing  of  ulcer  of  the 
stomach,  and  the  conditions  which  accelerate  or  retard  it, 
should  be  discussed  in  some  detail,  because  delay  or  arrest  in 
the  healing  of  acute  ulcer  is  one  of  the  factors  which  promotes 
its  conversion  into  chronic  ulcer ;  and  the  presence  of  chronic 
ulcer  which  has  stopped  extending  is  only  to  be  accounted  for  by 
some  condition  or  conditions  which  are  preventing  its  healing. 

For  a  long  time  it  has  been  well  known  that  injuries  inflicted 
upon  the  mucous  membrane  of  the  stomach  of  man  healed 
perfectly  (Ziemsseii  [1],  Leube  [2],  Cramer  [3]  and  others). 
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The  number  of  scars  of  acute  ulcer  found  after  death  is  very 
considerable.  When  multiple  lesions  are  found  in  the  stomachs 
of  patients  suffering  from  acute  infections  and  intoxications, 
these  lesions  are  as  a  rule  open  ulcers  or  ulcers  in  the  process 
of  formation,  and  scars  of  acute  ulcers  are  only  rarely  seen; 
whilst  in  chronic  infective  conditions  it  is  not  uncommon  to 
find  partially  healed  ulcers  and  scars  together  with  recent 
ulcers  in  the  same  stomach.  It  appears,  therefore,  that  the 
longer  the  patient  is  likely  to  live,  the  more  likely  are  scars 
to  be  found  in  the  stomach  after  death.  This  point  is  illus- 
trated more  certainly  by  a  consideration  of  those  cases  of 
simple  acute  ulcer  in  which  no  obvious  infection  of  the  body 
is  found.  In  such  cases  the  multiplicity  of  the  gastric  lesions 
is  chiefly  due  to  the  number  of  scars  present.  The  scars, 
when  present,  are  multiple  in  about  half  the  cases,  whilst  a 
single  ulcer  is  present  in  about  three-quarters  of  the  cases. 
There  is  no  doubt  that,  whatever  is  the  source  of  the  ulcer, 
it  tends  to  heal  quite  well.  And,  moreover,  as  I  have  myself 
observed,  in  those  cases  which  have  lived  for  a  time  after  the 
formation  of  the  ulcer,  and  subsequently  died  of  haemorrhage 
or  other  accidental  cause,  the  ulcer  in  most  cases  has  been 
found  to  have  commenced  healing.  As  soon  as  an  acute  ulcer, 
which  has  been  extending,  stops  its  extension,  it  tends  to  heal. 
Out  of  seven  such  cases  which  I  have  examined,  three  large 
ulcers  were  in  an  advanced  condition  of  healing,  and  a  fourth 
had  commenced  at  one  edge;  the  remaining  three  were  ex- 
tending. A  chronic  ulcer  shows  less  tendency  to  heal,  and 
this  property  is  marked  in  proportion  to  its  chronicity. 

From  the  experimental  point  of  view,  all  observers  agree 
that  artificial  lesions  produced  in  the  stomachs  of  animals 
heal  rapidly,  however  they  are  produced  (Pavy  [4],  Quincke  and 
Dattwyler  [5],  Cohnheim  [6],  Griffini  and  Vassale  [7],  Matthes  [8], 
Bolton  [9],  and  others)  (Plate  XXVII.).  In  fact,  very  many 
experiments  have  been  performed  in  which  an  acute  lesion  of 
the  gastric  mucous  membrane  has  been  produced,  and  in 
which  subsequent  procedures  have  been  adopted  to  prevent 
the  healing  of  the  lesion,  but  in  no  case  has  a  chronic  ulcer 
followed,  more  or  less  delay  in  the  healing  of  the  lesion  being 
the  only  result. 

Quincke  and  Dattwyler  [5]  found  that  acute  gastric  lesions 
in  dogs,  whether  produced  by  pinching  the  mucous  membrane 
with  pincers,  by  tying  up  a  fold  with  string,  by  excision  of  a 
portion  of  mucous  membrane,  by  touching  it  with  a  hot  iron, 
with  silver  nitrate,  fuming  nitric  acid,  or  alcohol,  or  by  sub- 
mucous  injections  of  silver  nitrate  or  iron  perchloride,  healed 
completely  in  from  five  to  twenty-one  days,  according  to  the 
means  employed  and  the  severity  of  the  lesion.  In  order  to 
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test  the  effect  of  ancemia  upon  healing,  two  experiments  were 
performed.  In  the  first  case  an  ulcer  was  produced  by  sub- 
mucous  injection  of  iron  perchloride  through  a  gastric  fistula 
in  a  healthy  dog,  and  found  to  have  healed  in  eighteen  days. 
The  dog  was  then  made  anaemic  by  many  large  bleedings,  and 
an  ulcer  produced  of  the  same  size  as  before.  The  second 
ulcer  had  not  yet  healed  after  thirty-one  days.  In  the  second 
case  an  ulcer  was  produced  by  touching  the  mucous  membrane 
with  a  hot  iron,  and  was  found  to  heal  in  a  few  days,  whereas 
when  the  animal  was  made  anaemic  and  a  similar  ulcer  produced 
as  before,  the  latter  had  not  yet  healed  after  twelve  days. 
They  also  state  that  ulcers  are  produced  more  easily  and  by 
slighter  injuries  of  the  mucous  membrane  in  anaemic  animals. 

Silbermann  [10]  induced  anaemia  and  haemoglobinaemia  by 
injections  of  pyrogallic  acid.  He  produced  lesions  in  the 
stomachs  of  the  affected  animals  in  various  ways,  and  came 
to  similar  conclusions.  Litthauer  [11],  using  Silbermann 's 
method,  performed  three  experiments.  In  one  no  ulcer  was 
produced,  and  in  the  other  two  scars  were  found  on  the  forty- 
second  and  forty-ninth  days  respectively.  From  the  character 
of  the  scars  he  concluded  that  the  ulcers  had  remained  un- 
healed  for  a  longer  time  than  normal. 

Using  pyrodin  instead  of  pyrogallic  acid,  he  found  in  one 
experiment  an  open  ulcer  on  the  nineteenth  day.  In  three 
further  experiments,  in  which  he  fed  the  animals  daily  with  a 
solution  of  hydrochloric  acid  of  0*37  to  0*5  per  cent,  strength, 
in  addition  to  producing  anaemia  by  the  injection  of  pyrodin, 
he  found  scars  in  the  stomachs  of  the  animals  on  the  twelfth, 
fifty-ninth,  and  sixty-third  days  respectively.  How  much 
delay  in  the  healing  was  occasioned  in  these  experiments  it 
is  impossible  to  say,  but  it  appears  fairly  obvious  that  the 
irrigation  with  hydrochloric  acid  was  without  much  effect. 
This  latter  point  is  of  interest  in  connection  with  an  experiment 
of  Matthes  [8].  This  observer  produced  a  lesion  in  the  gastric 
mucous  membrane  of  the  size  of  6  centimetres  in  each  of  two 
animals,  and  found  in  the  one  case  at  the  end  of  fourteen  days 
a  small  ulcer  of  2£  centimetres  diameter,  and  in  the  other  at 
the  end  of  a  month  a  scar  of  the  size  of  a  lentil,  the  lesion  having 
completely  healed.  In  another  animal  he  produced  the  same 
sized  lesion  in  the  same  way,  and  fed  the  animal  after  an 
interval  of  a  week  every  morning  with  a  O5  per  cent,  solution 
of  hydrochloric  acid.  At  the  end  of  three  weeks  he  found, 
on  killing  the  animal,  an  ulcer  the  size  of  a  split-pea,  with 
hard  edges.  These  experiments  show  that,  whatever  delay  in 
the  healing  of  an  acute  gastric  lesion  may  result  from  anaemia  or 
hyperacidity,  it  is  not  of  any  very  great  importance,  and  is  never 
able  to  propagate  the  lesion  for  more  than  a  very  short  time. 
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It  was  soon  recognized  by  experimenters  that  the  contraction 
of  the  muscular  coat  of  the  stomach  brought  the  edges  of  the  ulcer 
together,  and  so  diminished  the  area  to  be  covered  by  the 
mucous  membrane.  Matthes  [8],  therefore,  in  two  experi- 
ments stitched  a  porcelain  ring  to  the  serous  coat  of  the  stomach 
and  excised  the  mucous  membrane  completely  from  an  area 
inside  the  stomach  corresponding  to  the  area  of  the  ring.  In 
this  way  the  edges  of  the  lesion  were  kept  apart.  He  found, 
however,  that  healing  was  not  prevented,  and,  as  a  fact,  in 
a  fortnight  the  diameter  of  the  sore  was  diminished  by  the 
growth  of  mucous  membrane  over  it  by  about  a  half,  and  in  a 
month  complete  healing  had  occurred. 

Litthauer  [11]  attempted  to  overcome  the  same  difficulty 
by  excising  the  muscular  coat  and  scraping  off  the  correspond- 
ing mucous  membrane.  Such  lesions,  however,  healed  per- 
fectly well  in  a  month.  In  my  own  experiments  with  gastro- 
toxic  ulcers  I  have  found  that,  whether  the  ulcer  extends  to 
the  muscular  coat  only  or  to  the  peritoneum,  the  muscular 
coat  being  destroyed,  the  ulcers  heal  perfectly  well  in  either 
case.  Whether  the  edges  of  an  ulcer  are  drawn  together  or 
not  does  not,  therefore,  very  materially  affect  the  healing 
of  the  ulcer. 

It  was  thought  that  by  interfering  with  the  nutrition  of  a 
portion  of  the  gastric  wall  its  reparative  power  might  be  so 
affected  that  the  healing  of  an  ulcer  situated  at  this  spot 
might  be  prevented.  With  this  idea  in  view,  several  experi- 
menters have  ligatured  the  arteries  supplying  a  part  of  the 
stomach,  and  produced  lesions  of  the  mucous  membrane  at 
the  spot.  Koerte  [12]  had  obtained  negative  results,  but  more 
recently  Fibich  [13]  was  stated  to  have  delayed  the  healing 
of  the  lesions  by  this  means,  and  favoured  it  by  the  perform- 
ance of  gastro-enterostomy.  Clairmont  [14],  however,  was 
unable  to  confirm  these  results.  Litthauer  [11]  also  was  un- 
able to  confirm  them,  his  three  animals  showing  healed  lesions 
after  three  or  four  weeks.  In  five  further  experiments  he  not 
only  practised  arterial  ligature,  but  also  administered  to  the 
animals  hydrochloric  acid  solutions  of  0'37  per  cent,  strength. 
In  one  case  in  which  the  blood  had  been  cut  off  from  one- 
third  of  the  stomach,  he  found  at  the  end  of  a  month  a  pyloric 
ulcer,  5  by  3  centimetres  in  size,  and  passing  through  all  the 
walls  of  the  stomach ;  in  all  the  other  cases  the  ulcers  had  healed. 
Such  experiments  could  not  be  of  great  interest  in  human 
pathology,  since  the  blockage  of  these  large  arteries  alone  does 
not  lead  to  ulcer,  and  therefore  its  effect  in  propagating  an 
existing  ulcer  cannot  be  of  great  importance,  although  it  may 
occasionally  delay  the  healing  of  ulcer  in  animals. 

By  infecting  the  edges  of   artificial  lesions  in  the  stomach 


PLATE  XXVI 


FIG.   i.     PHOTOGRAPH  OF  A  GASTROTOXIC   ULCER   IN  A 

GUINEA-PIG'S    STOMACH,    WHICH     PERFORATED    DURING 

THE  PROCESS  OF  ITS  FORMATION. 

(Size  somewhat  greater  than  normal.) 


FIG.  2.  PHOTOGRAPH  OF  A  GASTROTOXIC  ULCER  IN  A 
GUINEA-PIG'S  STOMACH  WHICH  PERFORATED  DURING  THE 
PROCESS  OF  ITS  FORMATION  LEADING  TO  A  PERIGASTRIC 

ABSCESS    BETWEEN     THE    STOMACH     AND     LIVER. 
(Size  a  little  smaller  than  natural.) 
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with  bacteria,  Litthauer  and  others  were  unable  to  prevent  their 
healing  in  a  short  time. 

There  is  at  present  no  experimental  evidence,  therefore,  that 
the  infection  of  an  ulcer  of  the  stomach  by  bacteria  is  a  factor 
of  importance  in  propagating  it. 

The  results  obtained  from  the  experiments  described  above 
are  interesting,  and  our  knowledge  derived  from  them  is  no 
doubt  useful  from  the  point  of  view  of  the  healing  of  wounds 
of  the  gastric  mucous  membrane,  because  the  lesions  produced 
were  in  the  first  instance  injuries  inflicted  upon  the  stomach, 
and  subsequently  various  procedures  were  adopted  in  order  to 
convert  these  wounds  into  ulcers. 

It  appeared  to  me,  however,  that  a  more  important  question, 
from  the  point  of  view  of  human  pathology,  related  to  the 
effects  of  the  disorder  of  certain  gastric  functions  upon  the  healing 
of  acute  ulcer,  produced  as  such  in  the  first  instance. 

My  method  of  producing  an  acute  ulcer,  which  I  described  in 
1908  [15],  is  that  of  the  local  injection  of  gastrotoxic  serum 
into  the  wall  of  the  stomach,  strict  antiseptic  precautions  being 
taken.  Two  kinds  of  animals  were  used  in  these  experiments — 
guinea-pigs  and  cats.  The  serum  active  against  the  guinea-pig 
was  produced  by  immunizing  the  rabbit  with  the  gastric  cells 
of  the  guinea-pig,  and  that  active  against  the  cat  by  immunizing 
the  goat  with  the  gastric  cells  of  the  cat.  In  the  case  of  the 
guinea-pig  I  found  that  2  c.c.  of  the  serum  were  sufficient  for 
injection,  and  in  the  case  of  the  cat  6  or  8  c.c. 

The  serum  is  injected  between  the  layers  of  the  wall  of  the 
stomach ;  it  soaks  into  the  overlying  mucous  membrane,  which 
is  then  digested  by  the  gastric  juice,  and  separates  as  a  slough 
by  the  fourth  or  fifth  day,  leaving  a  cleanly  punched-out  ulcer, 
exactly  comparable  in  all  respects  to  the  acute  gastric  ulcer  of 
man.  According  to  the  strength  of  the  serum,  the  ulcer 
extends  to  different  depths,  the  base  sometimes  being  formed 
of  the  muscular  coats  of  the  stomach,  and  sometimes  of  the 
peritoneum. 

The  peritoneum  may  be  perforated,  and  septic  peritonitis 
ivsult,  or  adhesions  may  be  contracted  with  the  liver,  dia- 
phragm, or  abdominal  wall,  and  a  subdiaphragmatic  abscess 
may  result. 

In  this  way  an  ulcer  can  be  produced  of  a  definite  size,  and 
in  any  position  in  the  stomach  that  is  required.  The  animals 
do  not  suffer  from  toxic  symptoms,  and  they  eat  well  and  do 
not  waste.  The  action  of  the  serum  is  toxic  and  not  mechanical, 
aa  I  proved  by  injecting  neutral  fluids  in  place  of  the  serum. 

I  first  observed  the  different  stages  of  healing  of  these  ulcers 
in  forty  guinea-pigs  fed  on  a  normal  diet. 

As  soon  as  the  slough  has  separated,  the  ulcer  commences 
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to  heal,  and  gradually  shrinks  smaller  and  smaller  until  com- 
pletely healed.  There  may  be  no  thickening  left,  a  slight 
stellate  puckering  of  the  mucous  membrane  alone  marking  the 
original  site  of  the  ulcer.  On  the  other  hand,  there  may  be 
considerable  thickening  of  the  peritoneum,  and  a  nodule  of 
fibrous  tissue,  with  puckering  of  the  stomach  wall,  may  result. 
Sometimes  the  scar  is  depressed  below  the  level  of  the  surround- 
ing mucous  membrane.  Whether  the  inflammatory  reaction, 
which  is  set  up,  depends  upon  a  secondary  invasion  of  the  ulcer 
by  bacteria  from  the  food,  or  upon  the  irritating  action  of  the 
gastric  juice,  or  both,  I  do  not  know;  but  as  in  the  case  of 
human  gastric  ulcer,  adhesions  outside  the  stomach  are  com- 
monly found,  although  the  ulcer  has  not  perforated.  In  the 
vast  majority  of  cases  I  found  that  the  ulcer  heals  com- 
pletely some  time  during  the  third  week;  occasionally  it  may 
heal  at  the  end  of  the  second  or  during  the  fourth  week.  The 
actual  time  depends  upon  the  original  size  and  depth  of  the 
ulcer,  but  in  all  cases  healing  promptly  takes  place,  any 
variations  which  occur  amounting  to  a  few  days  at  the  most. 

The  regeneration  of  the  mucous  membrane  is  best  studied 
in  the  case  of  acute  ulcer  in  the  cat.  The  edges  of  the  ulcer 
are  drawn  nearer  together  by  the  contraction  of  the  muscular 
coats  of  the  stomach,  which  are  very  powerful  in  the  cat, 
and  fixed  in  this  position  by  fibrous  tissue.  The  regeneration 
of  the  gastric  mucous  membrane,  after  removal  of  portions  with 
the  knife,  was  first  worked  out  microscopically  by  Griffini  and 
Vassale  twenty  years  ago,  and  I  can  fully  confirm  their  results, 
with  differences  due  to  the  fact  that  in  my  experiments  the 
lesions  are  true  ulcers,  and  are  formed  by  the  separation  of 
sloughs,  so  that  the  initial  changes  do  not  occur  so  rapidly 
as  described  by  these  observers.  They  found  that  the 
glandular  epithelial  cells  which  lie  at  the  edge  and  have  not 
been  destroyed  proliferate  upwards  to  the  surface,  which  they 
cover  with  flattened  cells.  These  flattened  cells  grow  out  and 
cover  the  whole  raw  surface  by  the  eighth  to  the  tenth  day. 
These  surface  cells  become  cubical,  and  from  them  grow  down 
tubes,  forming  the  new  glands.  Till  the  thirtieth  day  the  glands 
are  formed  of  cubical  cells ;  at  this  time  "  pepsin  cells  "  become 
differentiated  at  the  base  of  the  glands.  My  examination  of 
healing  ulcers  and  scars  in  both  man  and  the  cat  has  demon- 
strated the  regeneration  of  the  mucous  membrane  to  be  exactly 
the  same  as  described  by  Griffini  and  Vassale. 

As  soon  as  the  edges  of  the  mucous  membrane  are  separated 
from  the  slough,  and  all  the  necrotic  portions  of  glands  have 
been  removed  by  the  gastric  juice,  the  cells  lining  the  ducts 
and  bodies  of  the  glands,  which  are  apparent  on  the  raw  surface 
at  the  edge,  commence  to  proliferate  and  cover  the  surface 


PLATE  XX VI I 


FlG.    I.       PHOTOGRAPH    OF    A    HEALING    GASTROTOXIC 
ULCER    IN    THE   STOMACH    OF   A   CAT. 


FIG.,  2.    PHOTOGRAPH  OF  A  SCAR  IN  THE  STOMACH  OF  A  CAT 
RESULTING  FROM  THE  HEALING  OF  A  GASTROTOXIC  ULCER. 


PLATE  XX VI II 


FlG.    I.       MlCROPHOTOGRAPH    OF   A   SECTION   THROUGH    A 

GASTROTOXIC    ULCER    OF    A    CAT. 

The  base  is  completely  covered  with  a  layer  of  epithelial  cells,  which 
are  already  forming  glands.     The  animal  was  fed  on  milk. 


FlG.   2.       MlCROPHOTOGRAPH    OF    A   SECTION    THROUGH    A 
GASTROTOXIC    ULCER    OF    A    CAT    OF    THE    SAME    AGE    AS 

THAT    REPRESENTED    IN    FlG.    I. 

The  epithelium  has  hardly  commenced  to  grow  over  the  base,  owing  to 
necrosis  of  the  latter.     The  animal  was  fed  on  meat. 
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with  a  single  layer  of  at  first  flattened  and  later  cubical  cells. 
In  this  way  the  edge,  which  is  often  inverted,  as  in  man,  by 
retraction  of  the  muscularis  mucosae,  becomes  smooth  and 
rounded.  When  the  edge  has  become  inverted,  the  epithelial 
cells  are  compelled  to  grow  round  the  angle  between  this 
inverted  edge  and  the  base  of  the  ulcer.  This,  however, 
appears  to  offer  little  or  no  obstacle  to  their  growth. 

The  exact  time  of  healing  depends  on  the  diet  of  the  animal. 
The  healing  was  studied  in  thirteen  cats  living  on  a  meat  diet, 
and  thirteen  cats  living  on  a  milk  diet.  The  animals  were 
killed  at  various  stages  of  the  healing  process.  After  the  slough 
has  separated,  the  base  of  the  ulcer  is  formed  of  the  remains 
of  the  muscular  coat  or  the  subperitoneal  tissue  infiltrated 
with  round  cells.  Towards  the  end  of  the  second  week  the 
deeper  layers  of  the  base  have  become  fibrous  and  the  peri- 
toneum is  thickened,  the  superficial  layers  being  formed  of 
granulation  tissue.  At  the  end  of  the  third  wreek  the  whole 
base  is  formed  of  fibrous  tissue,  in  which  strands  of  muscular 
tissue  can  be  seen.  This  blends  with  the  muscular  and  sub- 
mucous  layers  at  the  edges  of  the  ulcer.  Until  the  epithelium 
has  grown  over  the  base,  the  most  superficial  layer  is  formed 
of  more  vascular  and  cellular  tissue.  This  is  the  invariable 
course  of  events  in  every  animal  fed  on  milk,  but  in  those  fed 
on  meat  the  granulation  tissue  on  the  surface  of  the  base  and 
extending  to  various  depths  is  liable  to  become  necrotic.  In 
this  case  the  growth  of  the  epithelium  over  the  base  is  com- 
pletely prevented,  and  when  the  whole  superficial  extent  is 
involved,  the  epithelium  has  merely  commenced  to  grow  at 
the  edge  of  the  ulcer,  and  the  whole  is  completely  unhealed 
at  the  end  of  three  weeks.  The  size  of  such  an  ulcer  is  always 
much  smaller  than  the  original  ulcer,  owing  to  contraction  of 
the  fibrous  tissue  in  the  base.  By  the  tenth  or  eleventh  day 
in  the  case  of  milk-fed,  and  by  the  thirteenth  or  fourteenth  in 
the  case  of  meat-fed  animals,  the  layer  of  epithelial  cells  has 
extended  a  little  way  over  the  ulcer.  On  the  twentieth  day 
the  base  of  the  ulcer  was  completely  covered  in  four  milk-fed 
animals,  and  almost  completely  in  three  others.  Of  three  meat- 
fed  animals  examined  on  the  twentieth  day,  one  had  a  large 
uncovered  area  in  the  centre  of  the  base,  and  in  the  other  two 
the  base  was  completely  uncovered,  owing  to  its  superficial 
layer  having  undergone  necrosis  (Plate  XXVIII.,  Figs.  1 
and  2). 

Sometimes  in  examining  scars  one  finds  the  bases  formed  of 
very  dense  fibrous  tissue,  and  in  these  cases  the  regenerated 
glands  are  short,  implanted  directly  on  the  fibrous  tissue,  and 
dilated  and  lined  by  duct  epithelium  cells.  The  interstitial 
tissue  is  excessive  in  amount,  and  separates  the  glands  widely. 


132  ULCER  OF  THE  STOMACH 

These  are  the  scars  of  ulcers  which  have  been  delayed  in  healing 
and  the  reformed  mucous  membrane  is  imperfectly  formed. 
The    delay    in    healing    occurs    in    the    early    stages,    before 
the  single  layer  of  cells  has  developed;  but  when  once  the 
base  of  the  ulcer  is  covered  with  a  single  layer  of  epithelial 
cells,  the  subsequent  regeneration  of  the  mucous  membrane 
is  merely  a  question  of  time,  but   is  also  dependent  on  the 
density  of  the  fibrous   base  of  the  ulcer.     Alter  a   meal  of 
100  grammes  to  120  grammes  of  meat,  the  cat's  stomach  is 
not  usually  empty  till  a  period  of  about  twelve  hours  has 
elapsed;  whilst  after  a  meal  of   6  ounces  of  milk,  which  is 
about  the  amount  a  thirsty  cat  will  drink,  it  is  empty  in  three 
hours.     Meat  is  not  only  retained  much  longer  in  the  stomach 
than  milk,  but  it  excites  a  more  copious  secretion  of  gastric 
juice.     In  the  meat-fed  animals  the  prolonged  action  of  the 
gastric  juice  irritates  the  base  of  the  ulcer,  and  may  cause 
necrosis  of  the  granulation  tissue  in  the  early  stages,  and  ex- 
cessive formation  of  fibrous  tissue  in  the  later  stages.     The 
growth  of  the  new  mucous  membrane  over  the  base  of  the  ulcer 
is  thus  delayed,  and  there  is  produced  more  inflammatory 
thickening  than  usually  occurs  on  a  milk  diet.     There  is  the 
mechanical  irritation  of  the  meat  also  to  be  taken  into  account, 
but  perhaps  this  is  not  of  so  much  importance,  because  clots 
are  formed  in  the  milk  which  will  act  in  a  similar  manner. 
The  important  factor  in  delaying  the  healing  on  a  meat  diet 
is  the  long  time  during  which  food  is  retained  in  the  stomach. 
Also  the  gastric  juice  can  do  more  damage  to  the  ulcer  in  the 
later  stages  of  digestion,  when  the  percentage  of  HC1  in  the 
stomach  contents  is  at  its  height. 

This  effect  of  the  gastric  juice  in  retarding  the  healing  of  acute 
gastric  ulcer  suggests  that  in  the  conditions  of  hyperacidity 
and  hypersecretion  a  still  greater  tendency  in  the  same  direc- 
tion should  be  exhibited.  We  have  seen  that  hydrochloric 
acid  is  a  protoplasmic  poison,  and  that  a  hyperacid  gastric 
juice  is  a  more  powerful  destructive  agent  than  a  normal 
gastric  juice  in  producing  acute  ulcer  ;  the  probability, 
therefore,  is  that  an  acute  ulcer  more  readily  spreads  in  a 
stomach  whose  secretion  is  hyperacid  than  in  one  whose  secre- 
tion is  normal,  although  proof  of  this  is  so  far  lacking  The 
effects,  therefore,  of  alterations  in  the  quality  and  quantity  of 
the  gastric  juice  upon  the  healing  of  acute  ulcer  is  an  important 
one.  The  method  of  administering  a  solution  of  hydrochloric 
acid  once  a  day  by  stomach-tube  is  not  altogether  a  satis- 
factory one,  and  the  result  not  strictly  comparable  to  the 
condition  of  hyperacidity  in  the  human  subject.  I  have 
adopted  the  method  of  continuous  feeding  on  hydrochloric 
acid,  which  is  perhaps  a  better  one,  but  still  by  no  means 
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ideal.  I  have  found  that  by  feeding  guinea-pigs  on  food 
soaked  in  0'5  or  0'6  per  cent,  solution  of  hydrochloric  acid, 
the  acidity  of  the  gastric  contents  can  be  kept  permanently 
above  the  normal  to  a  similar  degree  to  what  may  occur  in  the 
human  subject. 

For  instance,  in  five  experiments  in  which  the  animals  were 
fed  on  food  soaked  in  0-5  per  cent,  hydrochloric  acid  solution, 
the  following  results  were  obtained : 

Time  after  the  Test-Meal.  Percentage  of  HC1. 

1  hour  0-3240 

2  hours  0-2793 

3  „  0-2340 

4  „  0-2916 

5  „  0-3168 

The  normal  percentage  of  hydrochloric  acid  in  the  guinea- 
pig's  stomach  contents  is  about  0'2.  It  is  constantly  eating, 
and  its  stomach  at  any  time  usually  contains  food. 

Ulcers  were  produced  in  twenty-four  guinea-pigs;  half  the 
animals  were  placed  on  an  acid  diet,  and  the  remaining  half 
were  kept  on  a  normal  diet  as  controls.  The  animals  were 
killed  at  various  stagfes  and  the  stomachs  compared.  I  found 
that  the  ulcers  in  each  series  of  animals  passed  through  exactly 
the  same  stages,  and  healed  up  in  the  same  time. 

The  stomach  of  a  guinea-pig  is,  of  course,  not  strictly  com- 
parable with  man,  neither  is  this  method  of  producing  hyper- 
acidity satisfactory.  So  far  as  they  go,  the  experiments  at 
all  events  indicate  that  a  moderate  degree  of  hyperacidity, 
so  long  as  the  motor  power  of  the  stomach  is  normal,  can  hardly 
be  regarded  as  being  alone  responsible  for  the  fact  that  a 
chronic  ulcer  of  the  stomach  so  obstinately  refuses  to  heal. 
Not  only  is  the  gastric  juice  hyperacid  in  chronic  gastric  ulcer  in 
man,  but  it  sometimes  happens  that  it  is  of  diminished  acidity. 

It  is  quite  easy  to  put  to  the  test  of  experiment  what  is  the 
effect  of  a  diminished  acidity  of  the  gastric  contents  upon  the 
healing  of  acute  ulcer,  because  I  have  found  that  by  feeding 
on  alkaline  food  it  is  possible  to  keep  the  acidity  below  normal, 
although  it  is  not  possible  by  this  means  to  render  the  contents 
permanently  alkaline.  For  instance,  in  seven  experiments  in 
which  the  animals  were  fed  on  food  soaked  in  4  per  cent, 
sodium  bicarbonate  solution,  the  following  results  were  obtained : 

Time  of  Test-Meal.  Percentage  of  HC1. 

1  hour  Absent 

2  hours  Absent 

3  „  Absent 

4  „  0-072 

6      „  0-2016,  0-126,  0-252 

The  hydrochloric  acid,  as  it  is  secreted  by  the  stomach,  is 
neutralized  by  the  alkali,  with  the  formation  of  sodium 
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chloride,  until  the  whole  of  the  alkali  is  used  up,  and  then  the 
acidity  of  the  gastric  contents  becomes  normal. 

Gastric  ulcers  were  produced  in  twenty-five  guinea-pigs, 
and  the  animals  were  placed  on  the  above  alkaline  diet,  con- 
trol animals  being  fed  on  a  normal  diet.  In  all  the  cases  the 
ulcers  ran  through  the  same  stages  in  both  series  of  animals, 
and  healed.  The  sloughs  in  those  fed  on  alkaline  diet  sepa- 
rated rather  more  slowly  than  in  the  controls,  which  result 
agrees  with  my  experiments  on  cats,  in  which  I  found  that  the 
ulcers  were  more  slowly  produced  on  a  milk  diet  than  on  a 
meat  diet,  the  gastric  juice  being  a  powerful  factor  in  deter- 
mining the  rapidity  of  production  of  an  ulcer.  In  some  cases 
the  ulcers  did  not  seem  to  be  in  quite  such  an  advanced  con- 
dition of  healing  as  in  the  controls,  and  perhaps  this  was  due 
to  the  slower  formation  of  the  ulcer. 

Alterations,  therefore,  in  the  acidity  of  the  gastric  contents 
alone,  the  other  functions  of  the  stomach  remaining  normal, 
did  not  materially  affect  the  time  of  the  healing  of  the  ulcers. 

In  many  cases  of  human  gastric  ulcer,  the  motility  of  the 
stomach  is  affected,  so  that  the  food  is  retained  beyond  the 
normal  time.  This  effect  is,  of  course,  most  markedly  seen 
in  the  case  of  ulcers  situated  near  the  pylorus.  In  many  cases 
this  condition  is  a  direct  effect  of  the  presence  of  the  ulcer, 
but  it  is  by  no  means  always  so;  and  we  know  that  one  of 
the  most  commonly  disordered  functions  in  the  stomach  in 
"  indigestion  of  food  "  is  a  delay  in  the  emptying  of  the  organ. 
It  seems  likely,  therefore,  that  this  affection  of  motility  may 
be  a  factor  in  either  delaying  the  healing  of  ulcer  or  in  causing 
it  to  spread.  I  found  that  the  condition  of  motor  insuffi- 
ciency could  be  produced  in  the  cat  by  artificial  pyloric 
stenosis.  The  constriction  was  applied  to  the  first  part  of 
the  duodenum  just  beyond  the  pylorus  by  a  piece  of  rubber 
tubing  about  J  inch  in  length,  which  was  slit  open  longitudin- 
ally, and  tied  round  the  gut.  In  some  animals  complete 
compensation  occurs,  but  in  most  some  degree  of  motor  in- 
sufficiency results  according  to  the  tightness  of  the  con- 
striction. The  animals  with  motor  insufficiency  have  a 
diminished  appetite,  occasionally  vomit,  and  lose  flesh.  In 
the  higher  grades  of  retention  with  complete  stagnation 
vomiting  may  be  practically  absent,  owing  to  depressed  sensi- 
bility of  the  sensory  nerves  of  the  stomach.  In  these  cases  the 
stomach  is  dilated  and  thinned ,  and  may  contain  large  quanti- 
ties of  brownish  fluid  which  is  acid  in  reaction.  In  the  lesser 
degree  there  is  a  delay  in  the  emptying  of  the  stomach,  as 
shown  by  administration  of  a  test-meal.  In  these  animals 
there  is  usually  slight  dilatation,  and  the  muscular  coats  of 
the  stomach  have  diminished  resistance  to  stretching  after 


PLATE  XXIX 


FIG.    i.      PHOTOGRAPH    OF 

THE  DILATED  STOMACH  OK  A 
CAT  PRODUCED  BY  ARTIFICIAL 

PYLORIC  -STENOSIS. 
The  stomach  has  been  everted.  At 
the  end  of  five  weeks  an  indurated 
gastrotoxic  ulcer  is  still  present 
which  is  slowly  healing.  The  control 
ulcer  healed  completely  In  three 
weeks.  (Size  somewhat  reduced.) 


FlG.    2.       MlCROPHOTOGRAPH    OF   A   SECTION    THROUGH    A   GASTROTOXIC 

ULCER    OF    A   CAT. 

This  ulcer  is  one  from  the  same  series  of  experiments  as  that  represented  in  Fig.  i.     It  is 

six   weeks  old.     The  epithelium  has  not  yet  covered  the  centre  of  the  base,   which  is 

thickened  and  sclerotic. 
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death.  When  vomiting  has  been  a  prominent  symptom,  the 
stomach  may  be  found  empty  and  not  dilated,  although  con- 
siderable stenosis  of  the  duodenum  is  present.  Retention  of 
stomach  contents  is  here  largely  absent,  as  what  food  remains 
is  vomited.  In  other  cases  the  animal  may  discover  exactly 
how  much  its  stomach  is  capable  of  dealing  with  in  the  physio- 
logical time,  so  that  by  diminished  intake  of  food  there  is  no 
undue  retention.  The  only  tests  of  value  in  determining 
whether  retention  of  food  has  been  present  or  not  are  the 
presence  of  food  in  the  stomach  a  certain  length  of  time  after 
a  test-meal,  or  the  presence  of  dilatation  of  the  stomach.  This 
is  a  point  of  great  importance,  because,  unless  one  or  both  of 
these  conditions  is  present  when  the  animal  is  killed,  the  ex- 
periment is  a  negative  one,  since  it  is  not  certain  that  retention 
of  food  has  ever  occurred. 

The  duodenum  was  constricted  in  twenty-nine  cats,  and  after 
they  had  recovered  and  settled  down  to  a  more  or  less  definite 
diet,  an  ulcer  was  produced  in  each  cat  on  the  anterior  wall 
of  the  stomach  midway  between  the  cardiac  and  pyloric  ori- 
fices. Thirteen  animals  died,  either  from  perforation  of  the 
ulcer  or  the  effects  V>f  the  two  operations.  Sixteen  animals 
survived  the  two  operations,  and  gave  definite  results. 

In  six  of  these  animals  the  ulcers  were  of  the  size  and  depth 
usually  produced  by  the  serum,  but  there  was  considerable 
acute  ulceration  of  the  mucous  membrane  around  the  ulcers, 
and  spreading  from  them  widely  over  the  stomach.  This 
acute  extension  of  the  existing  ulcer  I  have  referred  to  in 
another  section,  and  it  does  not  concern  us  further  in  this 
discussion. 

In  the  ten  remaining  animals  the  effect  of  the  pyloric  stenosis 
was  to  cause  a  definite  delay  in  the  healing  of  the  ulcers,  which 
might  amount  to  thrice  the  time  taken  for  normal  healing  to 
occur.  A  chronic  ulcer  does  not  result — in  the  cat,  at  all 
events — from  pyloric  stenosis,  but  the  healing  takes  place 
more  gradually  than  normal  (Plate  XXIX.,  Figs.  1  and  2). 

The  regenerated  epithelium  covering  the  base  of  the  scar  in 
an  ulcer  which  has  been  delayed  in  its  healing  in  this  way  is 
of  a  lower  type  than  normal,  exactly  the  same  as  may  occa- 
sionally occur  during  the  normal  healing  of  ulcers  (Plate  XXX., 
Fig.  2).  I  will  remind  the  reader  here  that  there  are  three 
stages  in  the  regeneration  of  the  mucous  membrane :  ( 1 )  A  single 
layer  of  epithelial  cells  covers  the  base  of  the  ulcer  towards  the 
end  of  a  fortnight.  (2)  Glands  have  been  formed  from  this 
layer  of  epithelium,  but  they  merely  consist  of  cells  similar 
to  those  forming  the  ducts  of  the  normal  glands,  no  central  or 
oxyntic  cells  being  present.  This  stage  is  found  towards  the 
end  of  the  third  week.  (3)  The  mucous  membrane  is  com- 


136  ULCER  OF  THE  STOMACH 

pletely  re-formed  at  a  subsequent  date  (Plate  XXX.,  Fig.  1). 
In  the  animals  with  pyloric  stenosis  I  have  found  that  at  the 
end  of  six  weeks  an  unhealed  ulcer  may  be  present,  the  epithe- 
lium which  has  been  re-formed  consisting  of  a  single  layer  of 
cells  only,  as  in  stage  (1);  and  at  the  end  of  eight  weeks  a 
scar,  covered  with  mucous  membrane  consisting  of  glands, 
formed  a  duct  epithelium  only,  as  in  stage  (2).  So  that  in 
the  condition  of  motor  insufficiency,  a  true  delay  in  the  healing 
of  the  ulcer  occurs,  because  the  different  types  of  regenerated 
epithelium  found  correspond  exactly  with  those  occurring  at  the 
various  stages  in  the  normal  process  of  healing,  and  this  delay  is 
merely  an  exaggeration  of  that  which  may  occur  in  exceptional 
cases  normally. 

We  must  now  inquire  into  the  cause  of  this  delay  in  healing. 
For  the  normal  regeneration  of  the  mucous  membrane  to  take 
place,  it  is  necessary  that  the  epithelial  cells  should  be  un- 
injured and  free  to  grow  over  the  base  of  the  ulcer,  and  that 
the  base  itself  should  consist  of  healthy  granulation  tissue, 
containing  an  abundance  of  cells,  so  that  the  overgrowing 
epithelial  cells  may  be  properly  nourished,  and  the  tissue  over 
which  the  cells  grow  may  supply  a  suitable  stroma  for  the 
growth  of  the  glands  from  the  surface  epithelium.  If  either 
of  these  conditions  be  not  fulfilled,  the  healing  must  be  delayed. 
It  will,  I  think,  be  generally  admitted  that  the  epithelial  cells 
are  more  resistant  to  the  action  of  the  gastric  juice  than  the 
connective  tissue  forming  the  base  of  the  ulcer.  The  great 
resistance  displayed  by  these  cells  is  seen  in  the  promptitude 
with  which  they  cover  the  surface,  and  by  their  resistance  to  a 
solution  of  hydrochloric  acid  of  0*7  to  0*9  per  cent,  strength. 

Of  course,  the  incurving  of  the  mucous  membrane  at  the 
edges  of  the  ulcer  must  offer  a  formidable  resistance  to  the 
growth  of  the  cells,  both  by  the  abnormal  direction  in  which 
the  cells  have  to  grow,  and  the  pressure  exerted  on  the  base 
of  the  ulcer  by  the  incurved  mucous  membrane. 

Still,  this  is  by  no  means  an  insuperable  obstacle,  as  the  cells 
are  readily  able  to  grow  round  the  angle  in  a  single  layer,  and, 
when  free  from  pressure,  to  sprout  out  into  glands  in  the  centre 
of  the  ulcer,  so  that  one  is  rather  compelled  to  look  for  any 
conditions  which  may  be  present  in  the  base  of  the  ulcer  which 
can  prevent  the  epithelium  growing  over  it,  or  are  able  to 
modify  its  growth. 

This  is  all  the  more  necessary  since  connective  tissue  is  very 
readily  attacked  by  the  gastric  juice,  and,  in  fact,  this  digestive 
fluid  is  the  only  one  which  is  capable  of  disintegrating  that 
tissue.  If  the  base  of  the  ulcer  be  necrotic,  as  would  occur 
as  the  result  of  bacterial  invasion  or  digestion  by  the  gastric 
juice,  it  is  obvious  that  the  growth  of  the  epithelium  over  it 
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FlG.  I.   MlCROPHOTOGRAPH  OF  A  SECTION  THROUGH  A  HEALED 

GASTROTOXIC  ULCER  OF  A  CAT. 

The  mucous  msmbraneV  regenerated  in  the  typical  manner.     The  glands 

are  not  so  regularly  arranged,  and  there  is  more  interstitial  tissue  than  in 

the  normal  mucous  membrane. 


/•te^-J-i 

FlG.  2.      MlCROPHOTOGRAPH    OF  A  SECTION  THROUGH  A  HEALED 

GASTROTOXIC    ULCER    OF    A   CAT. 

The  ulcer  was  delayed  in  its  healing,  and  the  regenerated  mucous  membrane 

is  atypical.    The  glands  are  dilated  and  lined  by  cells  of  the  duct-epithelium 

type. 
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would  be  at  once  arrested ;  and,  on  the  other  hand,  if  the  base 
be  irritated  and  dense  fibrous  tissue  rapidly  formed,  it  is 
equally  obvious  that  the  epithelium  would  be  modified  in  its 
growth,  both  by  deficient  blood-supply  and  the  failure  of  the 
fibrous  tissue  to  form  a  suitable  stroma  for  the  process  of 
glandular  formation.  I  have  already  shown  that  the  exuberant 
granulations  in  the  base  of  the  ulcer  sometimes  become  ne- 
crotic,  thereby  stopping  the  growth  of  the  epithelium,  and  that 
when  the  base  is  formed  of  dense  fibrous  tissue,  the  overlying 
glands  are  formed  of  duct  epithelium  only,  and  that  in  those 
cases  where  the  glands  were  completely  regenerated  the  under- 
lying tissue  was  more  loose  and  cellular  in  character.  The 
same  principle  is  observed  both  in  those  cases  of  normal  heal- 
ing, where  a  delay  occurs,  and  in  pyloric  stenosis.  In  propor- 
tion as  the  base  is  sclerotic,  the  more  difficult  it  is  for  the 
epithelium  to  be  regenerated  and  the  glands  to  proliferate. 

It  follows  from  this  that  the  delay  in  the  healing  of  an  acute 
gastric  ulcer  is  not  so  much  due  to  a  fault  in  the  epithelium 
as  to  the  condition  of  the  base  of  the  ulcer  over  which  it  is 
growing.  The  condition  of  the  gastric  contents  is  therefore  of 
supreme  importance  in  the  healing  of  acute  ulcer.  In  pyloric 
stenosis  food  saturated  with  gastric  juice  is  retained  beyond 
the  normal  time.  Excessive  irritation  and  injury  of  the  base 
of  the  ulcer  results,  and  bacteria  have  more  time  in  which  to 
attach  themselves  to  it,  so  that  in  the  early  stages  excessive 
migration  of  leucocytes  and  necrosis  of  the  granulation  tissue 
results,  and  in  the  later  stages  excessive  fibrosis.  The  former 
condition  will  delay  the  growth  of  the  surface  epithelium  over 
the  base,  and  the  latter  will  prevent  the  regeneration  of  the 
glands.  It  is  conceivable  that  excessive  formation  of  sclerotic 
tissue  in  the  base  of  the  ulcer  might  completely  prevent  the 
growth  of  epithelium  over  it,  in  which  case  the  ulcer  would 
deepen  from  digestion  of  the  fibrous  tissue,  but  of  this  I  have 
no  actual  proof. 

Simple  motor  insufficiency  will  delay  the  healing  of  an  acute 
ulcer,  but  will  not  stop  it. 

The  effects  of  position  upon  the  healing  of  ulcer  is  an  important 
point,  since  the  pyloric  region,  and  particularly  the  small 
curvature,  is  more  frequently  affected  by  chronic  ulcer  than 
other  parts  of  the  stomach. 

It  is  quite  a  simple  procedure  to  produce  an  ulcer  in  any 
position  in  the  stomach  which  may  be  desired.  One  has 
merely  to  inject  the  serum  into  the  anterior  or  posterior  wall, 
near  the  cardiac  or  pyloric  orifice,  or  near  the  greater  or  smaller 
curvature,  to  produce  an  ulcer  in  either  of  these  situations. 
Ulcers  were  produced  in  nine  animals  close  to  the  cardiac 
orifice.  The  animals  were  otherwise  normal,  and  fed  on  a 


138  ULCER  OF  THE  STOMACH 

normal  diet.  In  all  cases  the  ulcers  healed  before  the  end  of 
the  third  week.  Similarly,  pyloric  ulcers  were  formed  in  ten 
animals,  and  were  found  to  heal  up  in  the  same  interval  of 
time.  It  does  not  signify  whether  the  ulcer  be  formed  on  the 
anterior  or  posterior  wall,  or  near  the  greater  or  lesser  curva- 
ture; healing  occurs  quite  as  readily  in  one  position  as  in 
another.  The  mere  position  alone  of  an  acute  ulcer  does  not, 
therefore,  affect  its  time  of  healing.  Some  of  the  experi- 
menters mentioned  above,  who  have  investigated  this  point, 
have  arrived  at  a  similar  conclusion. 

It  has  been  shown  above  that,  whatever  may  be  the  depth 
of  the  ulcer,  healing  occurs  with  equal  facility.  In  reviewing 
all  the  factors  which  have  been  supposed  to  play  a  part  in 
preventing  the  healing  of  an  ulcer  of  the  stomach,  it  seems 
clear  that  the  most  important  of  these  is  the  condition  of  the 
base  of  the  ulcer.  So  long  as  the  base  is  uncovered  by  epithe- 
lium, it  is  undergoing  a  constant  process  of  necrosis,  some- 
times very  slow,  and  at  others  more  rapid,  so  that  small  or 
large  sloughs  are  in  process  of  separation.  This  is  perhaps 
what  might  be  expected,  considering  the  low  vitality  of  the 
fibrous  base  of  the  ulcer. 

Until  all  sloughs  have  separated,  it  is  impossible  for  the 
mucous  membrane  to  proliferate  over  the  base,  neither  can 
it  do  so  unless  a  suitable  vascular  stroma  covers  the  fibrous 
tissue.     Even    though    affected    by    advanced    gastritis,    the 
mucous  membrane  in  the  human  subject  is  still  able  to  readily 
grow  over  the  base.     When  the  edge  of  the  mucous  membrane 
is   fibrous,  and  blends  with  the   fibrous   tissue  of  the  base, 
healing,  of  course,  must  be  impeded  for  this  reason,  and  cannot 
commence  till  the  edge  has  undergone  further  digestion.    The 
necrotic  condition  and  the  fibrous  thickening  of   the  base  are 
therefore  formidable  obstacles   to   healing.     It  also   appears 
that  functional  disturbance  of   the  stomach,  especially  motor 
insufficiency,   and   perhaps   hyperacidity   and    hypersecretion 
combined  with  it,  are  factors  in  the  production  of  this  condition 
of  the  base.     This  is  shown  by  experiments  on  animals,  and 
also  by  the  healing  of  ulcer  in  man,  for   when  the  patient  is 
placed  at  rest  and  on  a  suitable  diet,  healing  commences ;  and, 
moreover,  the  ease  with  which  such  healing    occurs  depends 
largely  on  the  chronicity  of  the  ulcer — in   other  words,  upon 
the  amount   of  secondary   inflammatory   change   which    has 
occurred.     It  is  only  reasonable  to  suppose    that  conditions 
affecting  the  whole  of  the  tissues  of  the  body,  and  lowering 
their  vitality,  would  impede  healing,  because  they  presumably 
would  decrease  the  resisting  power  of  the  base  to  the  gastric 
juice,  and  also  impair  the  proliferative  power  of  the  mucous  mem- 
brane.    Experiments  on  animals  appear  to  show  that  anaemia, 
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however  produced,  may  perhaps  delay  healing  for  a  short  time ; 
but  chronic  ulcer  is  not  particularly  liable  to  occur  in  the  anaemic, 
and  healing  occurs  rapidly,  though  bleeding  is  in  progress. 

With  regard  to  the  action  of  toxic  substances  in  the  blood 
we  know  nothing,  except  that  acute  extension  may  occur  in  the 
base  and  edge  of  the  ulcer  as  the  result  of  a  bacterial  infection. 
The  size  and  depth  of  the  initial  ulcer  must  to  some  extent 
affect  the  healing,  but  this  cannot  be  regarded  as  of  much 
importance.  A  more  important  factor  may  be  the  origin  of  the 
lesion,  and  it  is  more  than  likely  that  different  types  of  ulcer 
tend  to  repair  with  different  degrees  of  ease,  but  we  are  not 
yet  in  a  position  to  positively  assert  this.  Neither  can  we 
yet  gauge  the  importance  of  a  secondary  bacterial  infection 
of  the  ulcer.  It  is,  however,  significant  that  the  neighbouring 
glands  and  organs  are  not  affected,  as  they  probably  would  be 
if  bacterial  infection  were  the  essential  factor  in  the  chronicity 
of  the  ulcer. 


3.  THE  EFFECTS  OF  THE  ULCER  UPON  VARIOUS  PROCESSES 
OCCURRING  IN  TH$J  BODY,  AND  OF  THE  GASTRIC  MOVE- 
MENTS UPON  THE  ULCER. 

The  relation  of  ulcer  to  the  secretion  of  gastric  juice  has  for 
some  time  formed  the  subject  of  debate.  It  is  generally 
agreed,  owing  to  the  researches  of  Rothschild  [16],  Riegel  [17], 
Von  der  Velden  [18],  Korczynski  and  Jaworski  [19],  Ewald  [20], 
and  many  other  observers,  that  in  ulcer  of  the  stomach  there 
is  frequently  hyperacidity  and  hypersecretion  of  the  gastric 
juice.  Korczynski  and  Jaworski  [19]  have  also  published 
cases  in  which,  just  before  and  after  haematemesis,  the  acidity 
of  the  gastric  juice  is  considerably  increased.  It  has  already 
been  mentioned  that  these  observers,  in  agreement  with  others, 
consider  that  hyperacidity  is  an  essential  factor  in  the  pro- 
duction of  ulcer,  and,  in  fact,  that  the  actual  cause  of  ulcer  is  a 
catarrhal  condition  of  the  mucous  membrane,  associated  with 
hyperacidity  and  hypersecretion  of  the  gastric  juice.  The 
presence  of  hyperacidity  and  hypersecretion  together  with  ulcer 
by  no  means  proves  that  the  latter  is  the  result  of  the  former, 
even  though  the  acidity  may  be  increased  in  association  with 
haematemesis,  because  this  condition  of  the  gastric  juice,  and 
also  considerable  variations  in  the  acidity  of  the  latter  at  inter- 
v;ils,  occur  in  the  absence  of  organic  disease  of  the  stomach. 

I  do  not  deny  that  hyperacidity  may  play  a  part  in  the  pro- 
duction of  ulcer;  on  the  contrary,  I  nave  shown  above  how, 
if  such  a  condition  of  the  gastric  secretion  happens  to  be 
present,  it  can  increase  the  tendency  to  ulceration.  The 
statement,  however,  that  hyperacidity  is  an  essential  factor 
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in  the  production  of  gastric  ulcer  cannot  be  accepted.  On 
the  other  hand,  there  is  evidence  to  show  that  the  secretion 
of  the  gastric  juice  is  definitely  affected  by  the  presence  of  an 
ulcer  of  the  stomach.  The  distinction  between  acute  and 
chronic  ulcer  has  not  been  sufficiently  borne  in  mind  by 
observers  who  have  hitherto  published  their  results  of  gastric 
analyses.  It  appears  fairly  certain  that  the  effects  of  ulcer 
upon  the  secretion  of  gastric  juice  varies  with  the  type  of  ulcer 
and  its  stage  of  development. 

One  must  not  forget  also  the  effects  of  concomitant  disease, 
such  as  anaemia,  which  may  or  may  not  be  directly  due  to  the 
ulcer.  In  the  case  of  acute  ulcer  Fenwick  [21]  found  in  nine- 
teen cases  a  diminution  in  the  acidity.  In  the  only  two  cases 
which  I  have  examined  I  found  the  hydrochloric  acid  dimin- 
ished in  one  and  increased  in  the  other.  Considering  the  fact 
that  there  are  different  types  of  acute  ulcer  in  man,  it  seems 
certain  that  the  acidity  must  vary  in  different  cases  both  with 
regard  to  the  actual  course  of  the  ulcer  and  the  conditions  of 
the  stomach  in  which  the  ulcer  is  produced.  It  appeared  to 
me  that  the  question  could  best  be  settled  by  experimental 
investigation,  since  by  the  employment  of  gastrotoxic  serum 
ulcers  of  exactly  the  same  type  could  be  produced  in  a  series 
of  normal  animals.  I  therefore  produced  ulcers  in  nineteen 
guinea-pigs  [22]. 

The  animals  were  killed,  two  hours  after  eating  test-meals, 
at  various  stages  of  the  healing  process. 

The  following  results  were  obtained : 


Case. 

Day  of  Disease. 

Condition  of  Ulcer, 

Percentage 
of  active  HCL 

1 

Fifth 

Large,  necrotic,  base  tore 

Nil 

2 

Fifth 

Small,  clean  base 

0-2772 

3 

Sixth 

Large,  necrotic,  base  tore 

0-036 

4 

Sixth 

Large,  sloughy,  base  adherent 

0-054 

5 

Sixth 

Medium,  clean 

0-108 

6 

Seventh 

Large,  sloughy  base 

0-0575 

7 

Eighth 

Large,  sloughy,  small  abscess 

Nil 

8 

Eighth 

Large,  adherent,  thickened,  clean 

0-0972 

9 

Sixth 

Two  pin-point,  almost  healed  ulcers 

0-09 

10 

Ninth 

Large,  clean 

0-1872 

11 

Tenth 

Small,  adherent,  base  tore 

0-07 

12 

Eleventh 

Medium,  adherent,  clean 

0-144 

13 

Eleventh 

Pin-point,  almost  healed 

0-144 

14 

Eleventh 

Medium,  base  necrotic 

0-126 

15 

Fourteenth 

Large,  clean 

0-216 

16 

Fourteenth 

Medium,  clean 

0-324 

17 

Eighteenth 

Small,  adherent,  almost  healed 

0-144 

18 

Nineteenth 

Small,  almost  healed 

0-144 

19 

Twentieth 

Healed,  thickening 

0-18 
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There  is  no  doubt  from  these  experiments  that,  when  a 
slough  is  present  and  the  ulcer  is  in  the  stage  of  formation,  the 
hydrochloric  acid  in  the  stomach  contents  is  diminished. 

This  condition  is  not  due  to  neutralization  of  the  HC1  by 
the  alkaline  discharges  from  the  ulcer,  because  if  this  were  the 
case,  the  inorganic  chlorides  would  be  found  to  be  correspond- 
ingly increased.  In  these  experiments,  however,  the  inorganic 
chlorides  remained  about  normal,  and  there  was  no  corre- 
spondence at  all  between  the  diminution  of  the  active  HC1 
and  the  amount  of  the  inorganic  chlorides. 

When  the  slough  has  separated  and  healing  has  commenced, 
the  HCl  becomes  normal  in  amount.  In  one  case  in  which 
the  ulcer  was  clean  and  of  medium  size  there  was  a  definite 
hyperacidity,  but  in  all  the  rest  the  HCl  was  normal  in  amount. 

Pawlow  [23]  describes  an  experiment  in  which  an  ulcer 
developed  in  one  of  his  dogs.  It  extended,  gave  rise  to  bleed- 
ing from  time  to  time,  and  finally  perforated.  It  is  not  stated 
how  long  the  ulcer  lasted,  but  it  seems  fairly  probable  that  it 
had  acquired  to  some  extent  the  features  of  chronicity.  The 
stomach  of  this  dog  showed  a  condition  of  hypersecretion  of 
gastric  juice.  It  is  an  interesting  fact  that  the  flow  of  psychic 
juice,  which  is  centrally  excited,  was  unaffected,  and  that  the 
hypersecretion  was  entirely  due  to  an  increase  of  the  juice 
which  is  chemically  excited  by  peripheral  reflex.  I  see  no 
reason  to  question  Pawlow's  interpretation  of  this  phenomena, 
which  he  thinks  is  due  to  increased  excitability  of  the  secretory 
apparatus  originating  in  the  mucous  membrane.  In  short, 
the  ulcer  had  given  rise  to  an  increased  secretion  of  gastric 
juice  by  increasing  the  excitability  of  the  reflex  which  brings 
it  about.  In  my  own  experiments,  quoted  above,  it  appears 
likely  that  the  ulcers  depressed  the  excitability  of  this  reflex, 
and  hence  inhibited  the  secretion. 

From  the  evidence  before  us  at  present,  it  is  perhaps  justi- 
fiable to  assume  that  the  secretion  of  gastric  juice  is  likely  to 
be  diminished  in  the  early  stages  when  an  acute  ulcer  is  forming, 
and  that  later  it  becomes  normal.  In  acute  extending  and 
chronic  ulcer  the  gastric  juice  is  likely  to  be  secreted  in  quanti- 
ties greater  than  normal,  and  to  contain  an  increased  per- 
centage of  HCl.  These  effects  directly  result  from  the  presence 
of  the  ulcer,  and  are  only  to  be  recognized  in  the  absence  of 
other  causes  which  affect  the  secretion  of  gastric  juice.  A 
pyloric  ulcer  is  more  frequently  associated  with  hyperchlor- 
hydria  than  is  an  ulcer  of  the  body  of  the  stomach. 

There  are,  however,  many  complicating  factors  which  account 
for  various  discrepancies  in  the  results  of  different  observers. 
Three  of  these  factors  are  pyloric  stenosis,  chronic  gastritis, 
and  secondary  anaemia.  Cahn  and  Von  Mering  [24]  found  that 
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the  acidity  in  cases  of  old  ulcer  might  be  considerably  dimin- 
ished, and  many  other  observers — for  example,  Ewald  [25] — 
have  arrived  at  the  same  result.  In  other  cases  the  acidity 
may  be  normal. 

Although  extending  and  early  chronic  ulcers  give  rise  to  a 
reflex  hypersecretion  of  gastric  juice,  it  may  be  that  very 
chronic  ulcers  which  have  destroyed  the  whole  thickness  of 
the  stomach  wall  and  the  nervous  structures  contained  in  it, 
and  have  been  stationary  for  some  time,  may  have  no  longer 
any  such  effect  upon  the  secretion,  but  we  have  so  far  no  direct 
evidence  in  proof  of  this  supposition.  In  such  cases  hyper- 
acidity, if  present,  may  be  due  to  pyloric  stenosis,  and  sub- 
acidity  to  gastritis  and  anaemia,  or  to  some  complication,  as 
pulmonary  tuberculosis.  It  may  also  occur  owing  to  the 
presence  of  some  form  of  "indigestion  of  food." 

So  far  as  is  known,  the  secretion  of  pepsin  runs  parallel  with 
that  of  the  hydrochloric  acid.  Schryver  and  Singer  [26]  con- 
cluded that  in  pyloric  ulcer  the  amount  of  "  secreted  chloride  " 
is  raised  together  with  the  "peptic  index,"  but  in  very  chronic 
cases  the  latter  is  lowered,  and  if  obstruction  and  gastric 
adhesions  are  present,  the  secreted  chloride  also  falls.  In 
cases  of  ulcer  of  the  body,  both  chloride-secreting  and  peptic 
activity  are  depressed  frequently,  but  in  other  cases  the 
secretory  activity  is  high.  The  "peptic  index,"  however,  is 
never  above  normal. 

In  some  cases  of  gastric  ulcer  the  movements  of  the  stomach 
are  affected.  This  may  be  a  direct  effect  of  the  ulcer,  or  owing 
to  the  presence  of  some  functional  disorder  of  the  stomach 
apart  from  the  presence  of  the  ulcer. 

An  ulcer  in  its  early  stages  of  development  does  not  directly 
affect  the  movements  of  the  stomach,  unless  it  happens  to 
involve  or  be  situated  close  to  the  pylorus  or  cardia,  when 
pyloric  or  cardiac  spasm  is  liable  to  occur.  In  the  former 
case  there  is  a  resulting  delay  in  the  emptying  of  the  organ, 
and  in  the  latter  a  functional  stenosis  of  the  oesophagus  may 
arise.  Chronic  ulcer,  however,  commonly  affects  the  move- 
ments of  the  stomach.  It  is  difficult  to  suppose  that  the 
movements  of  a  stomach,  in  the  wall  of  which  is  situated  a  large 
thickened  ulcer,  are  not  interfered  with,  and  that  peristalsis 
occurs  normally  when  the  ulcer  is  localized  in  the  pyloric 
antrum. 

It  appears,  however,  that  the  effects  of  such  local  conditions 
must  not  be  overestimated,  because  it  is  undoubtedly  true  that 
the  rest  of  the  musculature  can  compensate  for  these  effects 
so  that  the  emptying  of  the  stomach  is  not  delayed. 

This  statement  can  be  easily  verified  by  means  of  the  X  rays 
in  cases  of  chronic  ulcer,  and  was  very  strikingly  shown  in  a 
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recent  case*  under  my  care.  The  stomach  emptied  itself  in 
the  normal  time,  and  yet  a  large  ulcer  of  the  shape  of  a  bird's- 
nest,  2J  inches  in  diameter,  and  having  a  base  f  inch  in  thick- 
ness, was  situated  on  the  small  curvature,  slightly  to  the 
cardiac  side  of  the  mid-line.  It  formed  a  large  mass  in  the 
wall  of  the  stomach,  and  was  excised,  the  patient  making  a 
good  recovery.  When,  however,  the  body  of  the  stomach  is 
narrowed  by  a  deep  cicatrix,  or  the  pyloric  opening  is  inter- 
fered with,  the  movements  are  definitely  affected.  Peristalsis 
is  more  powerfully  executed,  and  begins  nearer  towards  the 
cardiac  end  than  is  normally  the  case.  The  muscular  coat 
behind  the  obstruction  hypertrophies,  and  finally,  with  in- 
creasing retention  of  food,  dilatation  occurs,  owing  to  the  raised 
intragastric  pressure.  At  first  the  dilatation  is  of  the  hyper- 
tonic  type,  but  later  becomes  atonic,  owing  to  a  loss  of  tone  in 
the  walls  of  the  stomach.  Pyloric  obstruction  results  from 
the  inflammatory  thickening  around  the  ulcer,  or  from  con- 
traction of  its  base,  and  sometimes  from  muscular  spasm 
when  the  orifice  itself  is  affected.  The  pylorus  may  also  be 
displaced,  and  therefore  obstructed,  by  the  ulcer  having  con- 
tracted external  adhesions,  or  by  contraction  of  an  ulcer 
situated  on  the  small  curvature  so  that  the  two  orifices  are 
approximated.  The  pyloric  orifice  may  be  completely  obliter- 
ated by  the  ulceration  produced  by  corrosive  poisons.  The 
movements  of  the  stomach  are  affected  by  the  presence  of 
external  adhesions,  which  sometimes,  in  the  absence  of  pyloric 
stenosis,  cause  considerable  delay  in  the  emptying  of  the  organ. 

Quite  apart  from  an  increase  of  peristalsis  due  to  obstructive 
conditions,  an  ulcer  of  the  stomach  may  give  rise  to  local 
spasm  of  some  portion  of  the  gastric  musculature. 

Any  part  of  the  stomach  may  be  affected  according  to  the 
position  of  the  ulcer. 

I  have  already  mentioned  that  spasm  of  the  cardiac  and 
pyloric  orifices  may  result  from  the  presence  of  an  acute  ulcer 
involving  the  orifices,  or  situated  in  their  immediate  neighbour- 
hood. Similarly,  a  chronic  ulcer  may  cause  cardiac  or  pyloric 
spasm.  The  cardiac  spasm  may  clinically  give  rise  to  all  the 
signs  of  organic  oesophageal  obstruction — even  to  that  of 
dilatation  of  the  O3sophagus,  which,  of  course,  may  also  result 
when  a  chronic  ulcer  involves  the  orifice  and  leads  to  its  con- 
traction or  displacement.  Pyloric  spasm  leads  to  some  degree 
of  retention  of  food  in  the  stomach  and  increased  peristalsis. 
Hyperacidity  of  the  gastric  juice  alone  is  capable  of  causing 
a  less  degree  of  pyloric  obstruction  by  inhibiting  the  normal 
relaxation  of  the  pylorus. 

Schmieden  and  Hartel  [27]  showed  that  an  ulcer  in  the  body 

*  U.C.H.  O.-P.  Department,  1911,  Dr.  C.  Bolton,  No.  1443. 
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of  the  stomach  may  give  rise  to  a  circular  spasm  of  the  mus- 
culature at  that  spot,  a  condition  of  functional  hour-glass 
stomach  being  produced.  Such  spasms,  being  produced  locally 
by  the  presence  of  an  ulcer,  are  no  doubt  due  to  a  local  increase 
of  the  irritability  of  the  gastric  musculature,  and  not  to  a 
reflex  action  through  the  central  nervous  system. 

This  question  raises  the  further  point  whether  the  general 
increase  of  peristalsis  seen  in  some  cases  of  ulcer  is  not  also 
due  to  the  local  action  of  the  ulcer.  This  view  is  more  likely 
to  be  true  than  that  which  attributes  the  increased  peristalsis 
to  a  nervous  reflex  through  the  spinal  cord.  The  irritability 
of  the  muscles  may  be  increased  either  locally  or  generally. 
The  most  interesting  spasm  of  the  stomach  due  to  an  ulcer  is 
that  seen  at  the  junction  of  the  upper  and  middle  thirds  of 
the  organ,  because  it  closely  simulates  the  deformity  known 
as  "organic  hour-glass  contraction  of  the  stomach."  Such  a 
condition  is  only  to  be  recognized  by  the  X  rays  after  the  ad- 
ministration of  a  bismuth  meal.  Such  spasmodic  conditions 
of  the  stomach  may  occur  both  when  the  general  tone  of  the 
organ  is  normal  or  when  it  is  diminished  and  some  degree  of 
dilatation  is  present. 

Motor  insufficiency  of  the  stomach  may  exist  as  an  in- 
dependent condition  in  ulcer,  and  it  may  be  associated  with 
chronic  gastritis,  with  anaemia,  or  with  tuberculosis.  Dilata- 
tion of  the  organ  may  result. 

The  effects  of  disordered  gastric  movements  upon  an  ulcer  of  the 
stomach  have  received  attention  for  a  considerable  number  of 
years.  The  formation  of  the  initial  lesion,  the  characteristic 
shape  of  the  ulcer,  its  persistence,  and  its  localization  in  the 
pyloric  region,  have  all  been  at  one  time  or  another  attributed 
to  abnormal  action  of  the  gastric  musculature. 

This  mechanical  hypothesis  of  the  origin  of  ulcer  commenced 
with  Virchow's  [28]  already-mentioned  idea,  that  crampy 
contractions  of  the  muscular  coats  of  the  stomach  resulted 
in  compression  of  the  penetrating  veins  and  secondary  venous 
haemorrhages  into  the  mucous  membrane. 

Roth  [29]  in  1869  stated  that  in  man  ulcer  of  the  stomach 
might  be  of  traumatic  origin.  He  administered  pills  of  silver 
nitrate  to  rabbits,  and  found  that  gastric  ulcers  resulted,  their 
seat  being  the  small  curvature  and  the  posterior  wall.  He 
considered  that  the  localization  of  ulcer  in  man  on  the  small 
curvature  and  the  posterior  wall  in  the  pyloric  region  was 
entirely  due  to  the  mechanical  action  of  the  gastric  peristalsis 
during  digestion. 

Beckey  [30]  in  1911,  by  the  method  of  formalin  fixation, 
obtained  a  specimen  of  spasmodic  hour-glass  stomach,  and 
found  a  small  recent  ulcer  in  the  mucous  membrane  at  the 
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contracted  spot,  where  the  diameter  of  the  stomach  was  only 
4' 5  centimetres.  He  initiated  the  idea  that  the  ulcer  was  a 
secondary  effect  of  the  muscular  spasm. 

Stromeyer  [31],  working  in  Aschoff's  laboratory,  adopts  this 
mechanical  view  of  the  origin  of  ulcer.  He  points  out  that  the 
small  curvature  is  the  least  movable  portion  of  the  stomach, 
and  that  during  peristalsis  the  gastric  contents  are  pressed  and 
ground  against  this  curvature,  particularly  in  the  pyloric 
region.  He  also  states  that  other  parts  of  the  small  curvature 
of  the  stomach  are  likewise  exposed  to  great  pressure — for 
instance,  at  the  "sphincter  antri  pylorici,"  and  at  any  other 
spot  where  a  functional  hour-glass  contraction  may  occur.  He 
believes  that  at  the  contracted  spot  one  of  the  rugae  may  be  very 
much  congested  with  blood,  and  thus  predisposed  to  a  lesion.  The 
lesion  presumably  may  be  produced  by  injury  or  haemorrhage. 

This  idea  is,  of  course,  purely  hypothetical,  because  there  is 
no  proof  whatever  that  injury  or  haemorrhage  may  be  caused  by 
such  contraction.  The  finding  of  an  ulcer  at  the  contracted 
spot  rather  shows  that  the  contraction  is  due  to  the  ulcer. 
An  acute  ulcer  is  situated  on  one  or  other  wall  near  the  small 
curvature,  quite  as  frequently  in  the  cardiac  as  the  pyloric 
region,  and  not  usually  directly  upon  the  small  curvature. 
Mechanical  injuries  heal  rapidly,  and  there  is  no  tendency  for 
them  to  develop  into  ulcers.  If  these  contractions  were  a 
common  cause  of  ulcer,  one  would  expect  the  latter  to  occur 
frequently  in  the  pyloric  region  in  pyloric  stenosis  when  the 
peristalsis  is  excessively  strong,  but  such  does  not  occur. 
Again,  even  though  a  permanent  hour-glass  contraction  results, 
the  ulcer  causing  it  is  frequently  found  to  be  healed.  One 
would  hardly  expect  the  mere  pressure  of  semi-fluid  gastric 
contents  to  cause  an  injury  to  the  mucous  membrane,  since 
solid  foreign  bodies  commonly  cause  no  lesion. 

In  my  opinion  the  mechanical  effect  of  spasmodic  contrac- 
tions of  the  stomach  is  unlikely  to  lead  to  a  lesion  of  the 
mucous  membrane,  and  if  such  a  lesion  were  produced,  it  would 
heal  as  readily  as  any  other  simple  injury  inflicted  upon  the 
mucous  membrane. 

It  is  quite  likely  that  the  movements  of  the  stomach  exert 
an  influence  upon  the  direction  of  spread,  and  therefore  upon 
the  shape,  of  a  gastric  ulcer.  The  tendency  for  an  ulcer  to 
spread  at  right  angles  to  the  long  axis  of  the  stomach  and 
produce  the  "  saddle-shaped  "  or  "  ring  "  ulcer  speaks  in 
favour  of  this  supposition.  I  further  think  that  the  muscular 
contractions  play  a  part  in  grinding  the  gastric  contents  under 
the  edges  of  the  ulcer,  and  so  predisposing  to  the  undermining 
of  these  edges :  but  I  cannot  agree  with  Stromeyer  when  he 
says  that  the  funnel  shape  of  an  ulcer  is  due  to  the  grinding  of 
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the  gastric  contents  into  the  ulcer.  As  I  have  shown,  wher- 
ever the  ulcer  is  situated,  it  assumes  the  funnel  shape,  or  some 
modification  of  it,  which  is  due  to  the  mode  of  spread  of  the 
ulcer  as  a  result  of  digestion  of  the  different  layers  of  the 
stomach  in  succession.  The  reason  why  the  ulcer  spreads  is 
because  there  is  some  change  in  the  cells  leading  to  their 
digestion.  When  the  cells  are  healthy,  the  extension  stops 
and  healing  commences,  although  the  gastric  movements  con- 
tinue even  in  an  exaggerated  manner. 

'The  seat  of  predilection  in  the  pyloric  region  is  due  to  the 
type  of  acute  ulcer  from  which  the  chronic  ulcer  arises.  A 
foreign  body  would  naturally  sink  to  the  pyloric  end  of  the 
stomach,  where  it  would  be  pressed  against  the  mucous  mem- 
brane by  the  gastric  peristalsis ;  but  in  no  other  way  can  the 
muscular  movements  be  said  to  predispose  to  the  localization 
of  the  initial  lesion  giving  rise  to  a  gastric  ulcer.  It  is  difficult 
to  understand  in  a  circular  contraction  of  the  stomach  why 
the  small  curvature  is  subjected  to  greater  pressure  than  the 
greater  curvature. 

The  effects  of  gastric  ulcer  upon  the  sensory  mechanism  of  the 
stomach,  the  cause  of  the  pain  in  the  disease,  and  the  exact 
position  in  which  it  is  felt,  has  given  rise  to  much  discussion. 
It  had  been  previously  suggested  that  visceral  pain  might  be 
felt  in  the  external  body  wall,  but  Ross  [32]  in  1888  was  the 
first  observer  to  definitely  formulate  the  theory  that  there 
were  two  kinds  of  pain  in  diseases  of  the  viscera — firstly, 
"splanchnic"  pain,  which  is  felt  in  the  organ  itself;  and, 
secondly,  "somatic  "  pain,  which  is  felt  in  the  external  body 
wall.  He  considered  that  the  afferent  splanchnic  nerves  con- 
ducted impulses  to  the  spinal  cord  which  so  affected  the  afferent 
somatic  nerves  connected  with  the  same  segment  of  the  cord 
that  pain  was  felt  in  the  distribution  of  the  latter  as  well  as  in 
that  of  the  former. 

Lennander  [33]  in  1901  showed  that  the  stomach  and  intes- 
tines are  insensitive  to  stimuli  which  cause  pain  when  applied 
to  the  surface  of  the  body.  He  found  that  the  parietal  peri- 
toneum, however,  was  sensitive  to  these  stimuli,  and  con- 
sidered that  all  visceral  pain  was  due  to  stimulation  of  the 
parietal  peritoneum  by  direct  pressure,  inflammation,  or 
traction  on  a  mesentery.  This  idea  cannot  be  accepted 
as  correct,  as  it  obviously  does  not  explain  all  kinds  of  pain. 

Mackenzie's  observations  agreed  with  those  of  Lennander; 
he,  however,  showed  that  the  parietal  peritoneum  itself  was 
insensitive,  the  sensitiveness  found  by  Lennander  really  being 
situated  in  the  subserous  tissue,  and  Ramstrom  [34]  explained 
this  by  finding  that  this  tissue  was  possessed  of  a  rich  plexus 
of  nerves.  Mackenzie  [35]  held  to  the  hypothesis  which  he  had 
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formulated  in  1892 — namely,  that  all  visceral  pain  is  reflected 
pain,  and  is  felt  in  the  external  body  wall. 

Head,  Rivers,  and  Sherren  [36]  differ  from  Mackenzie  in 
considering  that  the  stomach  possesses  a  form  of  sensibility 
resembling  protopathic  sensibility  elsewhere,  but  they  think 
that  most  of  the  pain  occurring  in  visceral  disease  is  reflected 
and  not  direct. 

Head  [37]  in  1892  had  shown  that  diseases  of  the  stomach 
were  associated  with  cutaneous  hyperalgesia,  situated  on  the 
left  side  usually,  and  in  the  region  of  the  seventh,  eighth,  and 
ninth  thoracic  segments,  and  extending  round  the  body  as  a 
band,  or  situated  only  in  front  or  behind. 

Head's  explanation  of  this  phenomenon  was  that  when 
impulses  pass  up  sensory  sympathetic  nerves  from  an  organ 
which  is  diseased,  they  cause  a  disturbance  in  the  segment 
of  the  spinal  cord  at  which  they  arrive.  Impulses  passing 
from  the  surface  of  the  body  into  the  same  segment  will  be 
profoundly  modified,  because  this  segment  is  in  a  condition 
of  disturbed  activity. 

The  resultant  stimulus  which  the  brain  receives  will  therefore 
differ  from  that  which  would  under  normal  circumstances 
have  affected  it,  in  that  it  will  be  exaggerated.  Hence  any 
otherwise  painless  stimulus  applied  to  the  part  of  the  skin 
which  is  supplied  by  fibres  that  enter  the  disturbed  segment 
will  appear  to  be  painful,  and  the  skin  will  be  said  to  be  tender. 
Head  considered  that  deep  tenderness  was  due  to  an  affection  of 
the  peritoneum. 

The  latter  point  is  only  partially  true,  because  deep  tender- 
ness is  quite  common  in  the  absence  of  any  affection  of  the 
peritoneum,  and  there  is  no  doubt  that  Mackenzie  is  right 
in  referring  it  to  the  deeper  structures  of  the  abdominal  wall, 
the  subperitoneal  layer,  and  the  muscles. 

Mackenzie  considers  that  the  muscular  rigidity  which  is 
commonly  associated  with  gastric  pain  has  a  similar  origin 
as  the  pain  itself. 

His  explanation  is  as  follows  [38]: 

The  afferent  impulses  from  diseased  viscera,  on  their  arrival 
in  the  spinal  cord,  affect  neighbouring  centres  abnormally, 
ctnd  simulate  sensory,  motor,  and  other  nerves  issuing  from 
that  part  of  the  cord.  The  stimulation  of  the  sensory  nerves 
will  produce  pain,  which  is  referred  to  the  peripheral  distribu- 
tion of  the  nerves,  the  visceral  pain  being  really  a  "  viscero- 
sensory  reflex."  If  a  motor  centre  is  affected,  the  muscle 
supplied  by  nerves  from  it  contracts  or  has  its  tone  increased, 
a  "  viscero-motor  reflex  "  being  produced. 

In  the  case  of  gastric  ulcer  the  abnormal  stimuli  applied  to 
the  afferent  gastric  nerves  produce  an  irritable  focus  in  the 
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spinal  cord,  with  the  result  that  the  afferent  impulses  reaching 
it  from  the  part  of  the  abdominal  wall  in  nervous  connection 
with  this  segment  of  the  cord  (epigastrium)  give  rise  to  pain, 
which  is  referred  to  the  skin,  muscles,  and  subperitoneal  tissue 
of  that  part  of  the  abdominal  wall  concerned  (e.g.,  epigas- 
trium). Similarly,  the  efferent  impulses  passing  from  this 
irritable  focus  to  the  muscles  in  the  epigastric  region  of  the 
abdominal  wall  are  exaggerated,  arid  an  increase  of  the  mus- 
cular tone  and  rigidity  result,  so  that  pain  in  ulcer  of  the 
stomach  is  really  felt  in  the  epigastric  region  of  the  abdominal 
wall,  and  not  in  the  stomach  at  all.  The  skin,  muscles,  and 
subperitoneal  tissue  of  the  epigastric  region  are  very  tender, 
and  this  is  a  strong  point  in  favour  of  the  pain  being  felt  in 
this  situation.  This  is  particularly  the  case  since  the  pain  is 
usually  felt  at  some  spot  in  the  mid-line,  and  sometimes  to 
the  right  of  the  mid-line,  whilst  the  stomach  is  situated  to  the 
left  of  the  mid-line.  Other  points  upon  which  Mackenzie  lays 
stress  are  that  the  respiratory  movements  of  the  stomach  do 
not  displace  the  pain  and  tenderness ;  that  when  the  stomach 
is  dropped  below  its  normal  position,  the  pain  still  remains  in 
the  epigastrium ;  that  the  position  of  the  pain  does  not  corre- 
spond with  the  position  of  the  ulcer ;  and  that  the  pain  radiates 
beyond  the  diseased  area. 

It  is  very  difficult  to  believe  that  all  the  pain  of  visceral 
disease  is  felt  in  the  external  abdominal  wall,  and  that  no 
sensation  whatever  is  felt  in  any  abdominal  organ.  For  my 
own  part,  I  agree  with  Head  that  the  viscera  are  sensitive 
to  some  extent,  whilst  allowing  that  most  of  the  pain  is  of  the 
reflected  type.  I  have  repeatedly  convinced  myself  that  an 
organ  may  be  sensitive  (e.g.,  a  movable  kidney)  in  the  entire 
absence  of  any  trace  of  tenderness  in  the  abdominal  wall. 

With  regard  to  the  origin  of  the  abnormal  afferent  impulses 
proceeding  from  the  stomach,  it  is  quite  certain  that  they  do 
not  arise  by  stimulation  of  the  nerves  in  the  base  of  the  ulcer 
by  the  acid  of  the  gastric  juice,  because  pain  is  usually  absent 
in  acute  ulcers,  even  though  the  stomach  be  riddled  with  them. 
Moreover,  intervals  of  absolute  freedom  from  pain  occur  in 
chronic  ulcer,  although  the  base  of  the  ulcer  remains  in  the 
same  condition,  or  although  extension  is  going  on  in  it. 

Some  recent  work  of  Hertz  [39]  throws  light  upon  this  point. 
He  shows  that  although  the  stomach  is  insensitive  to  stimuli 
which  cause  pain  when  applied  to  the  external  surface  of  the 
body,  such  stimuli  are  not  those  which  occur  under  natural 
conditions.  He  further  points  out  that  tension  in  the  fibres 
of  the  muscular  coat  constitutes  an  adequate  stimulus,  and 
that  a  certain  degree  of  distension  of  the  stomach  leads  to  the 
sensation  of  fulness,  and  that  the  same  distension  rapidly 
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produced  leads  to  the  sensation  of  pain,  which  he  considers 
to  be  chiefly  felt  in  the  stomach  itself. 

This  explanation  of  the  origin  of  the  impulses  in  tension  on 
the  fibres  of  the  muscular  coat  is  no  doubt  accurate,  and  there 
is  also  no  doubt  that  an  increase  in  the  normal  peristalsis  of 
the  stomach  is  a  factor,  and  that  this  acts  in  combination  with 
pylorospasm,  or  with  inhibition  of  pyloric  relaxation  in  cases 
with  hyperacidity,  to  produce  such  abnormal  impulses,  the 
intragastric  pressure  being  particularly  great,  and  the  tension 
on  the  muscular  fibres  considerable.  But  that  the  altered 
peristalsis  is  caused  by  stimulation  of  the  nerves  in  the  base 
of  the  ulcer  by  the  acid  of  the  gastric  juice  does  not  appear  to 
me  to  be  correct,  for  the  reasons  mentioned  above. 

The  pain  does  not  bear  any  relation  to  the  degree  of  acidity 
of  the  gastric  contents,  and  it  may  be  relieved  by  food,  whether 
the  gastric  contents  are  of  normal  or  increased  acidity. 

It  cannot  be  denied  that  the  same  physical  conditions  may 
be  present  both  in  the  event  of  and  in  the  absence  of  pain,  and 
one  is  compelled  to  infer  that  an  attack  of  pain  is  rather 
dependent  upon  an  increase  in  the  irritability  of  the  stomach, 
in  many  cases  dependeht  upon  diet,  and  that  this  is  associated 
with  an  increased  irritability  of  the  central  nervous  system. 

In  proportion  as  the  nervous  system  is  irritable,  the  pain  is 
more  severe  and  constant.  This  fact  is  well  illustrated  by  the 
difference  between  the  pain  in  a  nervous  woman  and  a  man  of 
average  stability  of  nervous  system.  The  nervous  system 
becomes  more  irritable  as  time  goes  on,  and  the  pain  therefore  be- 
comes more  severe  and  continuous,  even  though  the  diet  is  cut  off. 

The  alteration  in  the  peristalsis  causing  pain  is,  of  course, 
always  in  the  direction  of  an  increase ;  but  although  this  may 
be  an  increase  in  the  normal  movements,  such  as  would  be 
likely  to  occur  particularly  in  pyloric  stenosis  or  cicatricial 
contraction,  it  is  probably  in  many  cases  of  the  nature  of  an 
irregular  or  spasmodic  action.  If  the  pain  were  always  due 
to  increase  of  the  normal  peristalsis  and  pyloric  spasm,  gastro- 
enterostomy  should  always  bring  relief  from  pain,  but  it  does 
not  do  this.  This  spasmodic  action  is  probably  the  result  of 
the  presence  of  the  indurated  patch  of  fibrous  tissue  which 
forms  the  base  of  and  surrounds  the  ulcer,  in  a  stomach  the 
subject  of  increased  irritability,  because  we  must  remember 
that  peristalsis  cannot  be  conducted  in  quite  the  same  regular 
fashion  when  a  large  area  of  muscle  is  destroyed  and  replaced 
by  a  hard  mass  of  fibrous  tissue,  which  extends  outwards  into 
the  walls  of  the  stomach  for  variable  distances,  and  is  com- 
monly adherent  to  some  other  structure.  The  effects  of  such 
a  condition  are  liable  to  be  considerable  when  the  irritability 
of  the  motor  and  sensory  mechanisms  of  the  stomach  is  in- 
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creased.  The  drag  upon  adhesions  and  their  interference  with 
the  motor  functions  of  the  stomach  are  no  doubt  important 
factors  in  the  causation  of  pain  in  ulcers  in  which  they  occur. 

This  opinion  has  been  expressed  by  former  observers,  and 
more  recently  by  Alexis  Thomson  [40]. 

Necrosis  of  the  base  of  the  ulcer,  with  local  peritonitis,  is 
obviously  accompanied  by  pain  and  tenderness  over  the 
inflamed  spot. 

There  is  no  doubt  that  the  acid  of  the  gastric  juice  has 
a  pronounced  influence  as  a  factor  in  the  causation  of  the 
pain,  because  the  latter  in  a  large  number  of  cases  only 
comes  on  when  free  acid  appears  in  the  gastric  contents,  in 
which  case  it  is  stopped  by  neutralization  of  the  acid  by  food 
or  by  an  alkali.  The  pain  also  tends  to  increase  as  digestion 
proceeds,  and  is  relieved  when  the  stomach  is  emptied.  Hydro- 
chloric acid,  as  is  well  known,  stimulates  the  muscular  coat 
of  the  stomach,  and  in  this  indirect  manner  gives  rise  to  pain. 

The  effects  of  ulcer  upon  gastric  digestion  are  in  all  cases  the 
result  of  some  secondary  condition.  In  those  cases  with 
hyperacidity  of  the  gastric  juice  the  protein  of  the  food  is 
rapidly  dissolved  and  digested,  whilst  the  conversion  of  starch 
occurs  with  greater  difficulty  than  normal.  The  connective 
tissue  of  the  meat  is  well  digested,  and  the  meat  and  bread 
rapidly  disintegrated,  so  that  the  residue  obtained  after  a 
test-meal  is  very  finely  divided,  but  the  starch  of  the  bread 
is  imperfectly  digested. 

Although  pyloric  stenosis  and  dilatation  of  the  stomach  is 
present,  fermentation  of  stagnating  carbohydrates  is  rare  in 
ulcer  of  the  stomach,  because  the  gastric  juice  is  usually  hyper- 
acid,  and  hence  the  growth  of  bacteria  inhibited.  Sometimes, 
however,  in  such  cases  there  is  a  diminished  secretion  of  hydro- 
chloric acid,  and  the  opposite  results  are  seen,  and  fermenta- 
tion of  carbohydrates  occurs  and  leads  to  the  presence  of 
organic  acids.  Putrefaction  of  protein  has  been  described  in 
the  condition  of  hyperacidity  by  Boas  [41],  and  cases  are  not 
uncommonly  seen  of  pyloric  stenosis  due  to  ulcer  in  which 
eructations  of  sulphuretted  hydrogen  take  place  in  the  presence 
of  hyperacidity  of  the  gastric  juice. 

Absorption  is  not  interfered  with  unless  a  high  degree  of 
motor  insufficiency  is  present,  when  it  is  diminished. 

The  only  more  or  less  constant  effect  of  ulcer  upon  the  in- 
testinal functions  is  to  produce  constipation,  and  this  is  no 
doubt  at  all  events  partly  due  to  the  conditions  of  hyper- 
acidity and  anaemia,  and  to  pyloric  stenosis  when  present. 
The  opposite  condition  of  diarrhoea  may  be  seen  when  bleeding 
is  present,  and  is  probably  due  to  increased  bacterial  putre- 
faction in  the  intestines. 
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There  is  only  one  notable  effect  of  ulcer  upon  the  blood. 
As  the  ulcer  spreads,  there  are  constantly  occurring  small 
losses  of  blood,  which  naturally  vary  in  amount  in  different 
cases  according  to  the  degree  and  rapidity  of  the  extension. 

These  small  losses  are  liable  to  lead  to  a  secondary  anaemia, 
in  which  there  is  a  diminution  of  both  haemoglobin  and  red 
corpuscles.  The  diminution  is  more  marked  in  the  haemo- 
globin than  in  the  red  corpuscles. 

According  to  Litten  [42],  pernicious  anaemia  may  develop 
during  the  course  of  gastric  ulcer,  but  probably  the  association 
is  only  a  coincidence.  After  a  large  haemorrhage  a  profound 
degree  of  secondary  anaemia  rapidly  develops,  but  is  usually 
soon  recovered  from,  although  occasionally  convalescence  is 
protracted. 

In  the  disorder  of  nutrition  consequent  upon  pyloric  stenosis, 
anaemia  is  commonly  present. 

Ulcer  of  the  stomach  produces  no  characteristic  effect  upon 
the  urine.  As  in  all  cases  of  alimentary  ulceration,  albumoses 
may  be  excreted  in  the  urine.  Small  quantities  of  albumin 
may  be  present,  but  this  is  not  surprising  considering  its  not 
infrequent  presence  in* various  gastric  disorders,  and  in  these 
it  is  merely  a  phenomenon  of  inanition. 

According  to  Von  Noorden  [43],  larger  amounts  of  albumin 
may  be  found  in  simple  ulcer  of  the  stomach  after  acute  attacks 
of  pain  and  haematemesis .  Acetone  and  diacetic  acid  are  known 
to  occasionally  occur  in  the  urine  of  patients  suffering  from 
various  disorders  of  the  alimentary  tract,  and  sometimes  these 
bodies  are  found  in  the  case  of  gastric  ulcer.  This  is  no  doubt  in 
most  cases  a  phenomenon  of  inanition  and  the  result  of  an 
acidosis.  It  is  specially  marked  in  patients  who  suffer  from 
prolonged  vomiting,  or  are  fed  by  the  rectum.  The  toxic 
symptoms  of  this  condition  are  liable  to  occur  when  the 
patient  is  on  a  restricted  diet,  and  particularly  when  carbo- 
hydrates are  withheld. 

Those  cases  of  ulcer  which  are  associated  with  hyper- 
acidity and  hypersecretion  show  the  changes  in  the  urine 
characteristic  of  the  latter  condition.  The  diminution  in  the 
acidity  of  the  urine,  which  is  a  normal  phenomenon  a  few 
hours  after  eating,  is  markedly  increased,  and  the  urine  may 
become  alkaline.  When  much  vomiting  or  motor  insufficiency 
is  present  in  addition,  the  urine  may  be  constantly  alkaline. 
The  chlorides  of  the  urine  may  be  diminished,  especially  if 
the  above  conditions  are  present.  The  phosphates  are  often 
increased. 

The  amount  of  the  urine  is  diminished  when  vomiting  or 
dilatation  of  the  stomach  are  associated  conditions,  and  also 
when  perforation  of  the  stomach  occurs  owing  to  the  defective 
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absorption  of  water.  In  the  latter  event  the  urine  may  be 
suppressed.  When  the  patient  is  treated  by  complete  abstin- 
ence from  food,  there  is  a  relative  decrease  in  the  urea,  and  both 
an  absolute  and  relative  increase  in  the  ammonia  of  the  urine . 

In  cases  of  long-standing  gastric  ulcer,  the  excretion  of 
urea  has  been  stated  to  be  increased. 

If  an  excess  of  ethereal  sulphates  or  indican  is  present,  it  indi- 
cates increased  putrefactive  changes  in  the  intestinal  contents. 

In  a  large  number  of  cases  of  gastric  ulcer  the  urine  is  quite 
normal. 

Gastric  ulcer,  except  under  special  conditions,  does  not  pro- 
duce any  effect  upon  general  nutrition  and  metabolism. 

If,  however,  the  total  quantity  of  food  is  diminished  by 
persistent  vomiting,  or  because  of  pain,  and  such  patients 
spontaneously  limit  their  diet,  or  they  may  be  fed  by  the 
rectum  on  account  of  haemorrhages,  then  malnutrition  follows. 
When  pyloric  stenosis  is  present,  and  there  is  retention  of  food 
in  the  stomach,  the  wasting  may  be  considerable.  The 
stomach  is  able  to  absorb  very  little,  and  this  power  is 
diminished  by  the  catarrh  set  up  by  fermentation  when  the 
hydrochloric  acid  is  diminished,  so  that  sometimes  the  wasting 
is  extreme.  Vomiting  sooner  or  later  occurs,  and  further 
reduces  the  patient,  who  emaciates  slowly.  Such  cases  live 
for  a  long  time,  because  the  disease  is  not  suddenly  produced, 
but  slowly  progressive,  so  that  the  body  has  had  time  to  accom- 
modate itself  to  the  new  conditions  imposed  upon  it,  and  the 
energy  which  it  loses  is  cut  down  to  a  minimum.  Stenosis  of 
the  cardiac  orifice  due  to  ulcer  is  obviously  associated  with 
malnutrition,  and  the  condition  closely  simulates  stricture  of 
the  oesophagus.  Repeated  losses  of  blood  no  doubt  contribute 
to  the  wasting  in  some  cases.  In  other  cases  wasting  is  due 
to  some  complication,  such  as  tuberculosis,  or  cancer  super- 
vening upon  the  ulcer. 

The  commonest  cause  of  death  in  ulcer  of  the  stomach  is 
perforative  peritonitis,  but  the  percentage  of  cases  dying  from 
this  cause  is  becoming  much  smaller,  owing  to  improvements  in 
operative  technique. 

Haemorrhage,  and  exhaustion  from  malnutrition  as  the 
result  of  interference  with  metabolism  and  nutrition,  as 
described  above,  are  two  important  causes  of  death ;  but  since 
the  operation  of  gastro-enterostomy  was  introduced,  the 
mortality  from  exhaustion  is  much  lower  than  formerly. 
Tuberculosis  is  frequently  seen  in  ulcer  of  the  stomach,  and 
leads  to  death  in  a  not  inconsiderable  proportion  of  cases. 
In  a  rather  smaller  number  local  abscess  resulting  from  per- 
foration, heart  disease,  and  pulmonary  inflammations,  are 
responsible  for  the  fatal  termination  of  the  case.  Perforation 
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of  the  diaphragm  or  some  neighbouring  viscus,  cancer  super- 
vening upon  the  ulcer,  or  Bright 's  disease  and  arterio-sclerosis, 
are  rare  causes  of  death  in  ulcer  of  the  stomach. 
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PART  IV 

SYMPTOMATOLOGY 

THERE  are  no  direct  symptoms  which  characterize  ulcer  of  the 
stomach  to  the  exclusion  of  any  other  disease.  That  ulcer  of 
the  stomach  produces  symptoms  which  are  commonly  very 
severe  is  a  fact  which  cannot  be  denied,  but  these  symptoms 
merely  differ  from  those  of  other  gastric  diseases  by  reason 
of  certain  qualities  which  they  may  possess,  and  which,  when 
present,  give  rise  to  a  symptom  complex  of  sufficiently 
characteristic  appearance,  by  which  in  a  certain  proportion 
of  cases  a  positive  diagnosis  can  be  arrived  at.  We  are  at 
present  beginning  to  understand  the  symptoms  of  gastric 
ulcer  a  little  better  than  formerly,  owing  to  the  number  of 
operations  which  are  now  practised  upon  the  stomach,  and 
which  admit  of  a  comparison  of  the  symptoms  exhibited  by 
the  patient  being  made  with  the  condition  of  the  ulcer  found 
on  abdominal  section.  When,  however,  the  accidents  of  the 
disease,  particularly  haemorrhage  and  perforation,  are  taken 
into  consideration,  a  clinical  picture  is  reproduced  which  is 
quite  distinctive  of  the  condition. 

The  mere  presence  of  an  ulcer  in  the  stomach  does  not 
necessarily  imply  that  the  patient  will  exhibit  symptoms 
at  all,  and  in  such  cases  the  disease  is  unrecognized  unless 
one  of  the  accidents  above  mentioned  occurs.  This  is 
particularly  true  of  acute  ulcer,  and  it  is  undoubtedly 
a  fact  that  the  majority  of  such  cases  are  diagnosed  by  the 
presence  of  the  accident,  haemorrhage,  symptoms  pointing  to 
the  disease  being  absent.  Chronic  ulcer,  on  the  other  hand, 
is  in  the  vast  majority  of  cases  associated  with  definite  symp- 
toms more  or  less  characteristic  of  the  condition.  Cases 
transitional  between  acute  and  chronic  ulcer  are  quite  likely 
to  be  latent  in  proportion  to  their  recency,  or  to  exhibit  charac- 
teristic symptoms  in  proportion  to  their  chronicity. 
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CHAPTER  I. 
ACUTE  ULCER  AND  TRANSITIONAL  FORMS. 

1.  ACUTE  ULCER. 

ALL  the  various  types  of  acute  ulcer  are  here  considered  to- 
gether, because  they  all  possess  this  property  in  common — 
namely,  that  the  disease  in  most  cases  gives  rise  to  no  subjec- 
tive symptoms,  and  that  it  is  therefore  usually  unrecognized 
clinically,  or  unexpectedly  encountered  on  the  post-mortem 
table,  unless  the  ulcer  accidentally  opens  a  bloodvessel  or  per- 
forates the  wall  of  the  stomach.  The  manifestations  of  acute 
ulcer  may  dominate  the  whole  clinical  picture,  or  may  be  quite 
subordinate  to  those  of  some  other  disease,  during  the  course 
of  which  the  acute  ulcer  occurs  as  a  more  or  less  unimportant 
incident . 

The  position  and  extent  of  the  ulcer,  unless  involving  an 
orifice,  do  not  appear  to  exercise  any  influence  upon  the 
occurrence  of  symptoms,  but  the  question  is  a  different  one  in 
regard  to  the  two  chief  accidents  of  the  disease,  because  acute 
ulcer  obeys  the  law  long  ago  enunciated  for  chronic  ulcer — 
namely,  that  ulcers  situated  upon  the  anterior  surface  of  the 
stomach  are  most  likely  to  perforate,  whilst  those  situated  on 
or  near  the  small  curvature  are  most  likely  to  bleed  profusely. 
Whether  multiple  ulcers  are  more  likely  to  give  rise  to  subjective 
symptoms  than  single  ones  is  a  difficult  point  to  determine. 
In  all  the  cases  that  I  have  seen  in  which  the  mucous  mem- 
brane of  the  stomach  was  covered  with  ulcers  or  the  lesions 
preceding  their  formation,  there  were  symptoms  and  particu- 
larly vomiting.  The  data,  however,  are  not  sufficient  to  draw 
general  conclusions  from.  The  type  to  which  the  ulcer  belongs 
affects  the  presence  of  symptoms.  This  latter  point  will  be 
referred  to  when  the  individual  symptoms  are  discussed. 

A  consideration  of  the  above  remarks  will  make  it  quite 
clear  that  the  clinical  aspect  of  acute  gastric  ulcer  resolves 
itself  naturally  into  the  following  three  types  of  cases : 

1.  That  in  which  a  sudden  haemorrhage  occurs  without  any 
previous  warning.  2.  That  in  which  a  sudden  perforation  is 
the  first  clinical  manifestation  of  the  disease.  3.  That  in 
which  symptoms  definitely  pointing  to  gastric  derangement 
are  present,  and  in  which  haemorrhage  or  perforation  may  or 
may  not  occur  during  the  course  of  the  disease. 

TYPE  I.  In  which  Sudden  Haemorrhage  occurs  without  Previous 
Warning. — This  clinical  type  of  ulcer  has  been  particularly 
drawn  attention  to  by  Dieulafoy  [1]  under  the  name  of  "  ex- 
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ulceratio  simplex,"  which  I  have  described  above  as  a  follicular 
ulcer,  but  it  as  commonly  occurs  in  other  pathological  forms 
of  the  disease.  Dieulafoy  speaks  of  the  haematemesis  as 
"fulminating."  The  haemorrhage  is  sudden  in  onset,  fre- 
quently profuse,  and  quite  as  suddenly  ceases,  to  be  renewed 
after  an  interval.  The  bleeding  may,  however,  sometimes  be 
slight  and  not  sufficient  to  cause  vomiting,  the  whole  being 
passed  as  melsena  by  the  rectum.  This  type  is  well  illustrated 
by  the  following  case  :* 

A  servant,  aged  thirty  years,  wss  admitted  to  University 
College  Hospital  on  February  19,  1908.  There  was  no  previous 
history  of  any  stomach  disease  or  indigestion,  and  up  to  the 
moment  when  she  vomited  blood  she  considered  herself  to  be 
quite  well.  Her  illness  commenced  on  the  day  of  admission, 
when  she  suddenly  and  without  warning  vomited  half  a  pint 
of  blood ;  she  had  five  attacks  of  haematemesis  on  the  same  day. 
She  was  well  nourished,  but  blanched,  and  had  a  pulse  of  120. 
She  had  three  attacks  of  profuse  haematemesis  during  the  next 
two  days,  and  passed  black  motions.  She  died  on  the  sixth 
day  after  admission  (February  25)  in  a  state  of  collapse.  Her 
temperature,  which  was  100°  F.  from  the  second  day  after 
admission,  went  up  to  103*8°  F.  on  the  night  of  her  death.  At 
the  post-mortem  examination  a  recent  acute  ulcer  was  found 
at  the  cardiac  end  of  the  stomach.  It  was  the  size  of  half  a 
threepenny-piece,  and  its  base  was  crossed  by  an  artery  from 
which  blood  could  be  squeezed.  There  was  much  altered  blood 
in  the  intestines . 

In  such  cases  the  blood  is  rapidly  poured  out  into  the  stomach, 
so  that  the  patient  often  exhibits  certain  premonitory  symptoms 
before  the  blood  is  actually  vomited.  These  symptoms  are 
nausea,  faintness,  giddiness,  or  actual  syncope,  and  are  due  to 
the  rapid  loss  of  blood,  and  therefore  only  seen  when  the 
haemorrhage  is  profuse.  Another  symptom  sometimes  seen  is 
an  initial  sudden  pain  in  the  epigastrium,  which  probably 
coincides  with  the  rupture  of  the  vessel.  This  pain  may  be 
repeated  before  each  recurrent  attack  of  bleeding,  but  soon 
disappears,  and  a  patient  who  has  recently  bled  usually  com- 
plains of  no  pain,  and  shows  no  tenderness  or  rigidity  in  the 
epigastrium.  A  curious  saltish  taste  in  the  mouth  is  experi- 
enced by  some  patients. 

At  the  time  of  the  onset  of  haemorrhage  the  patient  is  usually 
engaged  in  some  occupation.  He  may  be  "at  work,"  "walk- 
ing," "climbing  up  stairs,"  or  "lifting  a  weight,"  to  give 
examples  of  the  statements  made  by  patients.  It  is  not  un- 
common for  the  haemorrhage  to  occur  after  a  meal  at  some 
period  when  digestion  is  actually  progressing.  On  the  other 

*  U.C.H.  P.-M.  Register,  1908,  No.  36. 
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hand,  it  may  commence  when  the  patient  is  resting;  but 
whether  it  ever  does  so  when  the  stomach  is  empty  is  a  difficult 
question  to  answer.  As  we  have  already  seen,  the  conditions 
prevailing  in  the  stomach  after  a  meal  are  favourable  to  the 
rupture  of  a  vessel.  The  organ  is  congested  with  blood,  its 
movements  are  in  active  progress,  it  is  distended,  and  active 
digestion  is  going  on  in  its  interior.  What  is  the  relation  of 
exertion  is  not  so  obvious,  but  perhaps  it  is  a  blood-pressure 
effect. 

The  blood  which  is  poured  out  into  the  stomach  usually 
gives  rise  to  nausea  and  vomiting,  and  since  profuse  hcema- 
temesis  is  due  to  the  rupture  of  an  artery,  the  onset  is  sudden, 
and  the  blood  bright  red,  contains  clots,  and  is  alkaline  in 
reaction.  The  amount  is  variously  described  as  from  "  half  a 
pint  "  to  "two  quarts."  Such  a  large  amount  is  not  always 
vomited  at  the  onset,  even  though  the  patient  subsequently 
dies  from  the  haemorrhage.  When  smaller  amounts  are 
vomited,  the  vomit  is  blackened,  and  consists  of  an  acid  liquid 
containing  much  coffee-grounds  material  and  dark  red  clots  of 
various  sizes.  Sometimes  a  single  large  clot  is  vomited,  which 
one  patient  stated  fo  be  the  size  of  the  fist.  The  initial 
amount  may  be  described  as  a  teaspoonful  or  an  eggcupful. 
Whether  the  colour  is  blackened  or  not  depends  on  how  long 
it  has  remained  in  the  stomach  in  contact  with  the  hydrochloric 
acid  of  the  gastric  juice.  If  the  blood  is  poured  out  slowly  and 
in  small  amount,  it  is  likely  to  be  black.  In  each  case  the 
bleeding  ceases  suddenly  owing  to  thrombosis  occurring  in  the 
vessel. 

The  bleeding  in  most  cases  recurs  after  an  interval,  owing  to 
breaking  down  or  dislodgment  of  the  clot.  The  intervals  vary 
in  length.  The  patient  may  have  several  attacks  on  the  same 
day,  or  there  may  be  an  interval  of  from  two  to  six  days.  If 
a  period  of  seven  days  has  elapsed,  the  probability  is  that  no 
more  blood  will  be  vomited.  Long  intervals  do  not  mean  that 
the  bleeding  has  ceased,  as  the  blood  may  be  passed  by  the  bowel. 
In  one  of  my  cases  five  weeks  elapsed  before  haematemesis 
again  commenced,  and  it  was  found  that  the  ulcer  was  healing, 
and  either  the  same  artery  had  been  reopened  or  a  fresh  one 
had  been  perforated  by  digestion  of  the  base  of  the  ulcer.  It 
appears  to  be  rare  for  the  blood  to  come  from  an  entirely  new 
ulcer. 

The  amount  of  blood  lost  during  the  repetitions  may  be  as 
profuse  as  the  initial  loss,  or  a  profuse  haemorrhage  may  follow 
a  preliminary  small  one.  When  such  cases  are  operated  upon 
in  an  interval,  the  artery  has  usually  been  found  to  have 
stopped  bleeding,  and  in  one  of  my  cases  the  stomach  was 
empty,  although  the  duodenum  was  full  of  black  blood,  and 
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no  vomiting  had  occurred  for  eight  days.  The  artery  may, 
of  course,  be  found  bleeding  at  the  moment  of  the  operation. 
In  my  fatal  cases  of  acute  ulcer  the  longest  period  during  which 
repetitions  occurred  was  fourteen  days.  Death  does  not  in 
the  vast  majority  of  cases  occur  at  the  time  of  a  profuse  hsema- 
temesis,  but  some  hours  or  a  day  or  two  later. 

Melcena  is  of  constant  occurrence,  and  may  occur  without 
haematemesis  if  the  bleeding  is  slight,  or  in  rare  cases  when 
profuse  haemorrhage  occurs. 

Although  haematemesis  in  the  vast  majority  of  cases  is  the 
first  sign  of  haemorrhage,  yet  melaena  may  occur  as  the  first 
symptom,  and  be  followed  by  profuse  haematemesis.  In  such 
cases  the  leakage  from  the  artery  has  been  slight  to  begin  with, 
and  has  been  later  followed  by  sudden  and  complete  rupture. 
The  following  case  illustrates  this  point,  and  is  of  further 
interest  because  the  ulcer  was  of  infective  origin,  and  yet 
the  patient  exhibited  exactly  the  same  symptoms  as  seen 
in  tthose  cases  in  which  no  obvious  infective  focus  can  be 
found. 

W.  M.,*  aged  fifty-seven  years,  male,  cabman,  was  admitted 
to  University  College  Hospital  on  September  23,  1910.  The 
patient  took  very  little  alcohol  now,  but  had  taken  con- 
siderably more.  He  had  had  syphilis  twenty  years  ago.  He 
had  had  no  stomach  disorder,  nor  had  suffered  from  indigestion. 
On  September  22  the  patient  was  very  drowsy  and  constipated, 
and  on  the  morning  of  September  23  he  took  some  "salts," 
which  resulted  in  his  passing  a  black  motion.  He  went  to 
work  as  usual,  and  on  his  way  there  suddenly  became  giddy. 
He  held  on  to  some  railings,  and  then  fainted.  He  quickly 
came  round,  and  was  given  some  water  to  drink.  After  this 
he  coughed  up  a  little  phlegm  containing  blood,  which  act 
was  immediately  followed  by  a  sudden  gush  of  dark  red  blood. 
He  was  stated  to  have  vomited  a  quart  in  all.  The  patient, 
on  admission,  was  very  pale ;  his  tongue  was  clean,  but  the  teeth 
and  gums  in  a  bad  condition.  He  had  a  large  syphilitic  ulcer 
on  the  right  leg.  There  was  no  pain  or  tenderness,  and  the 
abdomen  was  normal.  On  September  25  he  vomited  6  ounces 
of  dark  red  blood.  He  continued  to  pass  melaena  till  October  1, 
and  on  the  3rd  was  put  on  peptonized  milk  by  the  mouth, 
having  been  previously  fed  by  the  rectum.  Half  an  hour  after 
his  first  feed  of  milk  he  vomited  J  pint  of  blood,  and  shortly 
afterwards  9  ounces  more.  On  the  following  day  he  became 
unconscious,  and  died.  At  the  post-mortem  examination  a 
tiny  ulcer  was  found  on  the  posterior  wall  of  the  stomach  near 
the  great  curvature,  and  at  about  the  centre  of  the  stomach. 
The  base  of  the  ulcer  opened  by  a  small  aperture  into  an 
*  U.C.H.  P.-M.  Register,  1910,  No.  196. 
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artery,  which  was  dilated  (see  Plate  III.,  Fig.  1).  The  spleen 
was  somewhat  enlarged  and  softened.  The  anterior  surface 
of  the  liver  was  marked  by  extensive  white  patches  of  peri- 
hepatitis,  and  the  anterior  border  was  notched  by  scars  in  two 
or  three  places.  The  fibrosis  did  not  extend  into  the  substance 
of  the  liver.  The  heart,  which  showed  several  large  white 
patches  on  its  surface,  was  dilated,  and  the  muscle  pale  in 
colour,  and  soft.  There  was  slight  thickening  of  the  intima  in 
the  first  part  of  the  aortic  arch. 

If  the  patient  survives,  the  last  sign  of  bleeding  is  always 
melaena.  It  is  usually  noticed  some  hours  after  the  first  haema- 
temesis,  continues  during  the  whole  period  of  the  latter,  and 
outlasts  it  by  varying  periods  of  time.  The  duration  of  the 
bleeding,  as  judged  from  the  last  appearance  of  melaena,  varies 
from  three  or  four  days  to  a  fortnight. 

In  those  moderately  severe  cases  which  survive,  the  haemor- 
rhage does  not  usually  last  more  than  a  week ;  whilst  in  those  of 
my  cases  which  have  died,  and  in  the  severer  cases  which  survive, 
the  haemorrhage  has  usually  lasted  over  a  week,  but  not  longer 
than  a  fortnight.  If  very  profuse  and  repeated,  it  may  kill 
the  patient  in  three  o*r  four  days,  however.  The  patient  does 
not  usualty  continue  bleeding  until  the  day  of  death,  and  it  is 
not  uncommon  for  three  to  six  days  to  elapse  since  the  last 
bleeding  before  death  occurs,  unless,  of  course,  a  sudden 
profuse  bleeding  occurring  later  carries  off  the  patient. 

Many  exceptions  will  be  found  to  these  remarks,  because  it 
is  extremely  difficult  to  make  general  statements  about  such 
an  irregular  condition  as  bleeding. 

Fresh  melaena,  which  indicates  that  active  bleeding  is  in 
progress,  is  coal-black,  glistening,  and  viscid,  or,  if  it  is  mixed 
with  the  fluid  of  a  wash-out,  the  latter  is  darkly  stained,  and 
black  clots  of  blood  may  be  seen  floating  in  it.  It  is  necessary 
to  distinguish  this  condition  from  a  dark  motion  due  to  old 
melaena.  For  four  or  five  days,  in  some  cases,  after  the  bleeding 
has  stopped,  the  washings-out  from  the  bowel  are  stained 
darkly,  and  many  contain  particles  of  blackened  blood,  but 
these  do  not  possess  the  gelatinous,  shiny  appearance  charac- 
teristic of  freshly  formed  clots. 

The  General  Symptoms  presented  by  the  patient  are,  to  begin 
with,  those  of  circulatory  failure,  with  blanching  of  the  skin 
and  mucous  membranes,  and  do  not  differ  from  those  produced 
by  haemorrhage  from  any  other  part  of  the  body.  These 
symptoms  accompany  each  attack  of  haemorrhage,  and  are 
very  valuable  indications  of  bleeding  when  haematemesis  is 
absent  and  melaena  only  present,  because  they  occur  a  con- 
siderable time  before  the  blood  is  passed  by  the  rectum.  When 
repeated  attacks  of  haemorrhage  occur,  the  skin  and  mucous 


160  ULCEB,  OF  THE  STOMACH 

membranes  become  more  and  more  anaemic,  and  the  body 
presents  a  curiously  wax-like  appearance. 

The  pulse  increases  in  rapidity,  and  when  a  large  amount  of 
blood  is  lost  in  a  short  space  of  time,  may  run  up  to  140  or 
170  per  minute,  or  even  more.  On  the  other  hand,  when  the 
blood  is  lost  more  gradually,  even  though  death  follows,  the 
pulse  may  never  be  much  over  100  till  just  before  death.  The 
blood-pressure,  force,  and  volume  of  the  pulse  are  diminished, 
and  the  wave  becomes  shorter  to  the  feel.  There  is  no  altera- 
tion in  most  cases  in  the  heart-sounds,  but  later  on  a  haemic 
systolic  murmur  may  develop  at  the  base  or  apex.  The  surface 
of  the  body,  and  especially  the  extremities,  are  cool,  and 
sweating  may  occur.  The  patient  is  restless,  occasionally 
delirious,  and  has  a  feeling  of  faintness  or  sinking.  All  these 
symptoms  occur  with  each  subsequent  attack  of  haemorrhage, 
and  in  the  intervals  the  patient  recovers  more  or  less .  Dyspnoea 
has  not  been  a  symptom  at  all  common  in  my  experience,  but 
if  blood  is  lost  quickly,  the  respirations  may  rise  to  28  or  so 
per  minute,  and  be  sighing  in  character.  This,  however,  only 
occurs  in  bad  cases. 

The  mouth  becomes  very  dry,  and  thirst  is  a  troublesome 
symptom,  of  which  some  patients  complain  bitterly.  Gastric 
symptoms,  with  the  exception  of  vomiting,  are  in  most  cases 
absent,  and  the  bowels  are  usually  constipated.  In  fatal  cases 
delirium  may  occur  for  a  few  days  before  death,  and  the 
patient  finally  sinks  into  a  condition  of  unconsciousness. 

The  degree  of  ancemia  into  which  the  patient  falls  varies 
with  the  amount  of  blood  lost.  In  one  case,*  on  the  twentieth 
day  after  the  onset  of  haemorrhage,  which  had  been  stopped 
for  thirteen  days,  the  patient  having  lost,  according  to  the 
history  and  what  was  seen  in  the  hospital,  about  4  pints  of 
blood,  the  blood-count  was  as  follows : 

Red  corpuscles       . .             . .  . .     3,580,000 

Anisocytosis,  vacuolation,  and  a  few  nucleated  red  corpuscles. 

Haemoglobin            . .  48  per  cent. 

Colour  index           . .  0*6 

Total  white  corpuscles  9,100 

Small  lymphocytes  17  per  cent. 

Large  lymphocytes  24         „ 

Polymorphonuclear  neutrophiles  48         „ 

Polymorphonuclear  oxyphiles  3-75  per  cent. 

Polymorphonuclear  basophU.es  1*25         „ 

Hyaline  cells          ..              ..  1-25         „ 

Transitionals          . .              . .  4'75 

Another  patient,t  who  died,  showed  a  much  greater  degree 
of  anaemia.  On  the  seventh  day  of  the  haemorrhage,  which 

*  U.C.H.  Medical  Case-Books,  1910,  Dr.  Risien  Russell,  vol.  dccxxiii.,  p.  319. 
f  U.C.H.  P.-M.  Register,  1909,  Mr.  Trotter,  No.  127, 
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was  still  in  progress,  most  of  the  blood  being  passed  as  melaena, 
the  blood-count  showed: 

Red  corpuscles       . .  . .  . .  . .     1,090,000 

Haemoglobin  ..  ..  ..  /. .     20  per  cent.   J 

Colour  index  . .  . .  . .  . .     0*95 

When  the  haemorrhage  has  stopped,  the  blood  is  rapidly 
renewed,  but  I  do  not  know  of  any  direct  observations  which 
show  at  what  period  the  blood  becomes  normal.  In  a  month 
or  six  weeks  the  colour  of  the  skin  and  mucous  membranes  is 
usually  quite  good. 

There  is  no  doubt,  however,  that  some  patients  take  a  much 
longer  time  than  this  to  recover.  Such  patients  are  usually 
treated  with  iron  and  arsenic,  which  accelerates  recovery. 

Wasting  is  an  invariable  accompaniment,  and  is  due  to  the 
enforced  abstinence  from  food.  It  is  usual  to  feed  such 
patients — for  a  short  time,  at  all  events,  by  the  rectum,  and 
in  some  cases  the  loss  of  flesh  is  rapid. 

On  the  return  to  mouth-feeding,  however,  the  nutrition  as 
rapidly  improves,  and  the  loss  of  flesh  is  usually  recovered 
from  before  the  anaemia  disappears. 

In  the  majority  of  patients  some  degree  of  fever  is  present. 
As  a  rule  it  is  not  very  high — about  100°  F.  It  commences 
by  a  slight  rise  of  temperature  a  few  hours  after  the  onset  of 
bleeding,  or  not  until  the  next  day.  Its  course  is  irregular, 
and  continues  as  long  as  bleeding  is  present,  and  finally  out- 
lasts it  for  a  variable  length  of  time,  gradually  falling  to  the 
normal  level  (Fig.  1).  The  temperature  may,  however,  remain 
slightly  elevated  for  a  few  weeks .  When  a  single  haemorrhage 
only  occurs,  it  has  stopped  before  the  fever  commences.  It  is 
quite  likely  that  the  condition  of  collapse  into  which  the 
patient  falls  after  a  severe  haemorrhage  affects  the  time  of 
subsequent  rise  of  temperature.  Sometimes  the  temperature 
may  rapidly  rise  to  103°  or  104°  F.,  either  at  the  onset  of  the 
fever  or  just  before  death,  but  such  a  high  temperature  is 
never  maintained  for  long  (Fig.  2). 

The  character  of  the  fever  appears  to  depend  upon  the 
amount  of  blood  lost,  the  rapidity  of  the  bleeding,  and  upon 
1  l.u  condition  of  the  patient,  with  especial  regard  to  the  presence 
or  absence  of  complicating  diseases. 

Fever  of  this  nature  is  by  no  means  uncommon  in  gastric 
haemorrhage,  whatever  the  cause.  When  present,  it  assists  in 
increasing  the  rapidity  of  the  pulse,  the  dryness  of  the  mouth, 
and  the  intense  thirst,  which  are  already  present  as  results 
of  the  haemorrhage. 

Venoiis  thrombosis  may  occur  a  little  while  before  death  in 
cases  of  severe  haemorrhage.  It  occurs  in  various  parts  of  the 
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FIG.  1. — TEMPERATURE  CHART  FROM  A  CASE  OF  MODERATE  GASTRIC  HAEMORRHAGE. 
(U.C.H.  Medical  Case- Books,  1911,  Dr.  Kussell,  Females,  vol.  dccxxxviii.,  p.  407.) 
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body,  and  gangrene  of  the  nose  appears  to  be  a  prominent 
feature. 

As  an  example,  I  will  quote  the  following  case,  which  occurred 
in  the  days  of  my  clerkship  to  the  late  Dr.  Sidney  Ringer: 

H.  B.,*  a  female,  aged  forty-three  years,  was  admitted  to 
University  College  Hospital  on  January  30,  1895.  Whilst 
doing  her  domestic  work  on  the  25th,  she  suddenly  vomited 
about  4  ounces  of  black,  clotted  blood.  For  some  days  pre- 


Fio.  2.- 


-TEMPERATURE  CHART  FROM  THE  FATAL  CASE  OF  GASTRIC  HAEMORRHAGE 
DESCRIBED  ON  P.  156. 


viuiisly  she  had  "  indigestion  "  with  a  localized  pain  in  the  epi- 
gastrium, which  sometimes  came  on  after  food,  and  sometimes 
was  quite  independent  of  the  latter.  It  was  not  relieved  by 
food.  She  occasionally  vomited  after  meals.  She  had  had 
no  previous  attack,  neither  had  she  had  indigestion.  She  had 
led  a  hard  life  and  brought  up  nine  children.  Her  father  died 
of  phthisis  at  the  age  of  thirty-one  years,  and  her  mother  of 
cancer  at  the  age  of  forty-one  years. 

*  U.C.H.  Medical  Case-Books,  1895,  Dr.  Ringer,  Females,  vol.  dxlix.,  p.  286. 
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On  admission,  she  was  thin,  pale,  and  sallow.  She  had  a 
sinking  feeling  in  the  epigastrium,  but  no  pain.  The  liver  could 
be  felt,  and  the  abdomen  was  flaccid.  The  pulse  was  70  per 
minute  and  compressible.  She  continued  her  hsematemesis 
and  melsena  for  five  days  after  admission,  a  rise  of  temperature 
to  102°  F.  occurring  on  February  2  and  3.  On  February  13 
there  was  cramp-like  pain  in  the  left  leg,  and  the  left  foot 
became  oedematous.  On  the  following  day  the  toes  became 
purple,  and  the  veins  of  the  foot  and  the  internal  saphenous 
vein  were  clotted.  The  tip  of  the  nose  became  cold  and  purple, 
and  there  was  pain  and  swelling  in  the  left  parotid  region. 
She  had  considerable  dyspnoea,  and  died  the  same  day.  i 

At  the  post-mortem  examination  a  recent  acute  ulcer, 
which  was  advanced  in  healing  at  one  side,  was  found  to  be 
situated  on  the  posterior  surface  of  the  stomach,  and  near  the 
lesser  curvature  at  the  cardiac  end.  The  heart  muscle  was 
soft  and  pale,  and  the  mitral  valve  a  little  thickened.  The 
liver  was  fatty.  The  gangrene  of  the  left  foot  was  due  to 
venous  thrombosis,  which  extended  up  the  posterior  tibial, 
peroneal,  and  popliteal  veins,  into  the  femoral.  The  right 
posterior  tibial  vein  was  thrombosed  for  its  lower  two-thirds, 
the  upper  part  being  collapsed  and  empty.  Both  saphenous 
veins  were  clotted.  The  gangrene  of  the  left  foot  extended 
from  the  toes  to  the  centre  of  the  sole.  Venous  thrombosis 
was  present  in  the  lung,  the  primary  seat  being  in  a  branch  of 
the  left  pulmonary  vein.  There  was  a  clot  in  a  branch  of  one 
of  the  renal  veins,  which  was  situated  between  two  pyramids, 
the  clot  extending  into  the  smaller  branches. 

Blindness  has  been  described  as  being  a  rare  complication  or 
sequel  of  gastric  haemorrhage.  It  is  said  to  come  on  at  once 
or  at  the  end  of  one  or  more  weeks.  It  may  be  a  very  slight 
attack  of  amaurosis,  or  total  blindness,  or  hemianopia.  The 
sight  is  usually  not  completely  recovered,  some  degree  of  visual 
defect  remains,  or  permanent  blindness  of  one  or  both  eyes 
results.  There  may  be  no  changes  in  the  fundus.  Pallor  of 
the  papilla  with  narrow  bloodvessels  may  be  seen,  but  the 
early  changes  are  commonly  inflammatory,  and  consist  in 
diffuse  opacity  of  the  retina,  with  oedema  of  the  disc,  or  in  a 
neuro-retinitis  with  haemorrhages.  At  a  later  stage  the  disc 
is  atrophied  and  the  vessels  are  small. 

Parotitis  is  a  formidable  though  rare  complication,  and 
occurs  in  those  patients  who  are  fed  by  the  rectum.  There  is 
a  diminished  secretion  of  mucus  from  the  buccal  mucous  mem- 
brane, and  also  of  saliva  from  the  salivary  glands.  This  con- 
dition is  due  to  the  depletion  of  the  vascular  system,  and  also 
to  the  lack  of  the  stimulus  of  mastication.  The  mouth  is  dry, 
and  sordes  collect  upon  the  lips,  and  fur  on  the  tongue.  Unless 
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the  mouth  be  kept  clean  by  the  nurse  in  attendance — and 
this  is  particularly  difficult  in  a  delirious  patient — the  con- 
ditions present  are  precisely  those  which  favour  the  growth  of 
bacteria.  The  bacterial  growth  spreads  up  the  parotid  duct, 
and  is  favoured  by  the  diminished  flow  of  saliva,  which  normally 
flushes  the  duct. 

Inflammation  of  the  parotid  is  the  result,  and  abscess 
formation  may  occur.  The  disease,  although  usually  uni- 
lateral, is  liable  to  be  bilateral.  It  commences  a  few  days 
after  food  is  withheld,  and  affects  first  one  parotid  and  then 
the  other,  but  I  have  known  it  to  begin  some  days  after  the 
resumption  of  mouth-feeding.  Death  is  a  common  result  if 
suppuration  occurs.  Of  Rolleston's  [2]  twenty-three  cases, 
four  suppurated,  two  of  which  were  fatal.  Of  the  nineteen 
non-suppurative  cases,  only  two  died. 

Examples  of  this  type  of  ulcer  are  found  in  every  group,  no 
matter  what  is  the  precise  cause  of  the  ulcer. 

It  might  be  thought  that  gastric  symptoms  would  invariably 
be  present  in  those  forms  of  ulcer  depending  upon  some  morbid 
condition  of  the  stomach,  excited  by  unsuitable  food  or  irritants. 
This  is  not  the  case,  but  to  what  degree  we  do  not  at  present 
understand.  It  is  undoubtedly  a  fact  that  acute  ulcer,  resulting 
from  inflammatory  enlargement  of  the  lymphatic  follicles  of 
the  stomach,  may  first  declare  itself  by  bleeding,  and  yet  one 
would  have  thought  that  the  presence  of  gastritis  would 
necessarily  produce  symptoms. 

The  ulcers  occurring  during  the  course  of  a  general  or  local 
infection  of  the  body  are  in  most  cases  unaccompanied  by 
gastric  symptoms.  Latency  is  their  essential  characteristic, 
and  haemorrhage  usually  the  first  and  only  symptom. 

The  following  case*  is  quoted  as  an  example,  particularly 
because  the  infection  originated  in  the  appendix : 

J.  B.,  aged  forty-six,  a  labourer,  was  admitted  to  Uni- 
versity College  Hospital  on  October  4,  1910.  He  had 
been  quite  well,  and  had  had  no  abdominal  disease  until 
April,  1910,  when  the  present  illness  commenced.  He  com- 
plained that  he  had  had  three  distinct  attacks  of  abdominal 
pain.  The  first  one  occurred  in  April,  the  second  in  June, 
and  the  third  in  August  of  the  same  year.  On  the  first  two 
occasions  he  was  confined  to  his  bed  for  a  fortnight,  the  attacks 
being  of  the  same  nature.  He  had  diffuse  abdominal  pain 
and  flatulence,  but  no  vomiting.  The  pain  came  on  at  once 
after  meals.  His  appetite  was  bad.  The  second  attack  was 
the  worse  of  the  two.  He  never  really  recovered  from  the 
attacks,  because  in  the  intervals  he  was  liable  to  pain  and 
flatulence.  The  third  attack  in  August  was  much  more  severe 

*  U.C.H.  Surgical  Case-Books,  1910,  Mr.  Arthur  Barker,  vol.  cclxi.,  p.  224. 
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than  the  other  two,  and  now  the  pain  became  localized  to  some 
extent  in  the  right  iliac  fossa .  One  day,  after  exerting  himself 
by  lifting,  an  attack  of  pain  came  on  in  the  right  iliac  fossa, 
and  the  patient  vomited  "  black  matter."  He  vomited  two 
or  three  times  subsequently,  and  on  each  occasion  the  vomit 
was  black.  The  pain  and  flatulence  continued  until  the 
present  time.  His  bowels  were  constipated  to  some  extent, 
and  he  had  lost  flesh  during  the  last  four  months.  He  was  a 
fairly  well  nourished  man.  His  breath  was  foul,  and  his  teeth 
in  a  bad  condition.  The  only  physical  sign  present  was  a 
sense  of  resistance  in  the  right  iliac  fossa,  together  with  some 
tenderness  in  the  same  region.  The  patient  was  operated 
upon  on  October  6,  and  chronic  appendicitis  with  adhesions 
found.  The  appendix  was  removed.  To  external  examina- 
tion the  stomach  was  normal. 

Millard  [3]  published  an  interesting  case  in  1876  in  which 
an  acute  ulcer  of  the  stomach  was  associated  with  perforation 
of  the  appendix.  The  patient  was  a  boy  of  fifteen  and  a  half 
years  old,  suffering  from  typhoid  fever.  On  the  twenty-third 
day  signs  of  intestinal  perforation  appeared.  On  the  thirty- 
fourth  day  profuse  hgematemesis  occurred,  and  the  patient 
died  two  days  following.  At  the  autopsy  healing  typhoid 
ulcers  were  found  in  the  small  intestine.  The  appendix  was 
gangrenous  and  had  perforated,  with  a  resulting  generalized 
peritonitis.  On  the  anterior  wall  of  the  stomach,  near  the 
small  curvature,  and  4  or  5  centimetres  from  the  pylorus,  was 
situated  an  ulcer  whose  diameters  were  4  by  1|  centimetres. 
Its  edges  were  irregular  and  punched  out,  and  it  reached  to  the 
peritoneum.  In  places  its  base  was  covered  with  sloughs  and 
blood-clots .  On  the  posterior  surface  at  a  corresponding  point 
was  another  little  round  and  punched-out  ulcer  involving  the 
mucous  membrane  only.  Near  this  was  a  third  small  ulcer 
just  commencing.  The  rest  of  the  mucous  membrane  appeared 
healthy. 

In  the  case  of  ulcer  due  to  cutaneous  burns  the  same  feature 
is  observed — namely,  that  the  ulcer  is  often  latent  and  first 
recognized  by  haamatemesis.  The  following  case,  published  by 
Lange  [4],  illustrates  this  point: 

A  male,  aged  thirty  years,  was  burned  upon  the  arms  and 
chest  by  an  explosion  of  gas.  On  the  next  day  he  was  restless 
and  had  fever.  On  the  ninth  day  slight  haematemesis  occurred, 
and  on  the  tenth  profuse  haematemesis .  On  the  eleventh  day 
the  bleeding  recurred,  and  the  patient  died.  At  the  post- 
mortem examination  an  ulcer  was  found  about  the  centre  of 
the  great  curvature  of  the  stomach.  Its  base  was  partially 
covered  with  a  clot  of  blood,  and  it  was  almost  at  the  point  of 
perforation.  In  the  whole  extent  of  the  mucous  membrane 
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were  found  a  great  number  of  disseminated  ulcers.  Some  of 
these  were  superficial  and  flat,  and  others  were  punched  out 
or  hollowed  like  a  funnel.  With  them  were  found  a  great 
number  of  scars  of  different  sizes  and  depths.  The  duodenum 
also  showed  a  healing  ulcer. 

In  those  rare  cases  in  which  an  acute  ulcer  is  found  in  newly 
born  children  haemorrhage  is  commonly  the  only  symptom. 
Groodhart  [5]  published  a  typical  case,  which  is  here  quoted : 

The  child  was  well  nourished  and  the  labour  normal.  On 
the  second  day  the  child  vomited  blood,  and  died  at  the  age 
of  thirty  hours.  At  the  autopsy  the  stomach  was  found  to  be 
distended  with  blood-clots.  A  small  oval  ulcer  was  found  in  the 
cardiac  region  of  the  stomach  near  the  greater  curvature.  In  the 
base  of  the  ulcer  was  the  open  mouth  of  a  branch  of  the  gastro- 
epiploic  artery.  The  remaining  mucous  membrane  was  normal. 

Those  ulcers  depending  upon  a  primary  derangement  of  the 
circulatory  system  first  declare  their  presence  by  a  sudden 
attack  of  haemorrhage.  As  an  example  of  this  type  may 
be  mentioned  the  acute  ulcer  forming  over  a  varicose  vein 
of  the  stomach  or  lojver  end  of  the  oesophagus.  The  only 
symptom  here  is  profuse  haemorrhage,  which  nearly  always 
kills  the  patient,  and  sometimes  in  a  remarkably  short  time. 

In  the  following  case*  of  acute  ulcer  forming  over  a  varicose 
vein  at  the  lower  end  of  the  oesophagus  death  occurred  in  four 
hours.  The  case  was  under  my  care  when  a  house-physician 
at  the  hospital. 

W.  E.,  bricklayer,  aged  thirty-six  years,  was  admitted  to 
University  College  Hospital  on  July  27,  1897.  He  was  suffering 
from  cirrhosis  of  the  liver.  He  had  marked  oedema  of  the 
lower  extremities,  and  ascites.  Between  July  28  and  Septem- 
ber 24  he  was  tapped  on  four  occasions,  74  pints  of  fluid  in  all 
being  removed.  He  never  had  any  gastric  symptoms.  On 
September  28,  at  2  a.m.,  he  suddenly  commenced  vomiting 
blood,  and  also  passing  bright  red  blood  by  the  rectum.  He 
died  in  a  state  of  collapse  at  6  a.m.  He  vomited  3  pints  of 
blood  altogether.  At  the  autopsy  marked  cirrhosis  of  the  liver 
was  present,  together  with  chronic  peritonitis.  The  oesophagus, 
stomach,  and  intestines  were  distended  with  clotted  blood.  A 
small  oval,  cleanly  punched  out  ulcer  was  situated  over  a  vari- 
cose vein  in  the  oesophagus  immediately  above  the  cardiac  orifice . 
In  such  cases  the  ulcer  is  found  in  the  stomach  below  the  cardiac 
orifice,  or  in  the  oesophagus  just  above  it.  The  patient  may 
never  vomit  blood  at  all,  the  whole  being  passed  by  the  rectum. 

When  acute  ulcers  develop  in  cases  of  portal  obstruction 
due  to  uncompensated  heart  disease,  they  may  give  rise  to  no 
symptoms,  unless  by  accident  they  open  a  bloodvessel  and 

*  U.C.H,  Medical  Casebooks,  1897,  Pr.  F.  T.  Roberts,  p.  445, 
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haemorrhage  results.  In  the  following  case*  haemorrhage  did 
not  occur,  and  the  ulcers  caused  no  symptoms,  and  were  un- 
recognized till  after  death : 

W.  S.,  cellarman,  aged  thirty-seven  years,  was  admitted  to 
University  College  Hospital  on  December  19,  1910,  with  pain 
and  swelling  in  the  legs,  shortness  of  breath,  and  palpitation. 
The  swelling  commenced  in  both  ankles  a  fortnight  before 
admission,  and  the  pain  soon  after.  The  swelling  and  pain 
gradually  spread  up  the  legs  to  the  knees.  There  was  no  pain 
or  swelling  in  the  arms.  For  the  past  nine  months  the  patient 
had  had  bad  attacks  of  breathlessness,  which  had  become  more 
frequent  lately.  He  had  also  had  palpitation  of  the  heart, 
and  attacks  of  pain  and  swelling  across  the  abdomen.  His 
cough  had  been  present  for  six  months.  He  had  had  five 
similar  attacks  to  the  present  one,  the  first  occurring  twenty- 
three  years  ago.  On  admission,  there  was  marked  oedema  of 
the  legs,  and  there  seemed  to  be  some  additional  swelling  at  the 
knee  and  ankle  joints,  which  were  painful.  There  were  systolic 
and  diastolic  aortic  murmurs  and  a  systolic  mitral  murmur, 
with  enlargement  of  the  heart.  The  liver  was  enlarged  down 
to  the  umbilicus,  and  the  abdomen  tense  from  the  presence  of 
ascites.  The  spleen  could  also  be  felt.  There  was  dyspnoea, 
with  cough  and  muco-purulent  expectoration.  The  patient 
improved,  but  on  January  18,  1911,  he  became  worse.  The 
cough  was  very  troublesome,  and  he  coughed  up  some  blood 
mixed  with  the  expectoration.  On  the  following  day  he 
developed  pleural  friction,  and  died  on  January  21.  At  the 
autopsy  at  least  a  dozen  acute  ulcers,  the  largest  being  about 
J  inch  in  diameter,  were  found  on  the  posterior  wall  of  the 
stomach,  rather  more  numerous  at  the  pyloric  end.  There 
were  old  pericardial  adhesions,  and  enlargement  of  the  heart. 
The  mitral  and  aortic  valves  showed  old  endocarditis,  and  there 
were  some  recent  vegetations  present  also .  There  was  double 
pneumonia  and  pleurisy.  The  liver  and  kidneys  showed  the 
changes  of  passive  congestion,  and  the  spleen  two  old  infarcts. 

In  those  very  rare  cases  in  which  an  ulcer  ensues  upon  a 
haemorrhage  into  the  mucous  membrane  of  the  stomach  re- 
sulting from  a  severe  injury  to  the  epigastrium,  vomiting  of 
blood  has  usually  been  the  first  symptom  to  attract  attention 
after  the  infliction  of  the  injury,  any  other  symptoms  such  as 
pain  occurring  later. 

Attention  has  been  drawn  to  the  fact  that  acute  ulcer  of 
the  stomach  tends  to  recur  in  the  same  patient.  This  is 
evidenced  clinically  by  recurring  attacks  of  gastric  haemor- 
rhage. Only  certain  types  of  acute  ulcer  tend  to  recur, 
because  recurrence  implies  a  continued  action  of  the  cause 

*  U.C.H.  Medical  Case-Books,  1911,  Dr.  Sidney  Martin,  No.  3810, 
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of  acute  ulcer.  It  is  obvious,  for  example,  that  ulcers 
occurring  in  acute  infective  diseases  and  burns  will  not  recur. 
But  ulcers  which  arise  in  connection  with  some  chronic  infec- 
tive focus  of  disease,  or  those  depending  upon  some  continued 
local  irritation  of  the  stomach,  are  very  likely  to  recur.  The 
intervals  between  recurrences  may  be  very  long.  One  of  my 
cases*  was  a  female  patient  aged  fifty  years,  who  had  had  three 
attacks  of  haemorrhage.  The  first  occurred  thirty  years  pre- 
viously, the  second  twelve  years  later,  and  the  third  one  year 
before  admission.  On  the  other  hand,  the  attacks  may  be 
separated  by  intervals  of  from  three  to  twelve  months.  The 
attacks  of  bleeding  are  therefore  extremely  irregular,  as  would 
be  expected,  because  the  recurrence  of  the  ulcers  is  irregular, 
and,  moreover,  only  some  of  the  ulcers  give  rise  to  bleeding. 
More  definite  statements  than  the  above  cannot  be  made. 

TYPE  II.  In  which  suddenly  Perforation  occurs  without 
Previous  Warning. — This  type  of  case  is  the  least  common 
of  the  three;  in  fact,  it  is  rare  that  acute  ulcer  declares  its 
presence  in  this  manner,  because  when  the  initial  lesion  has 
become  transformed  ijito  an  acute  ulcer,  the  latter  does  not  in 
the  vast  majority  of  cases  involve  the  peritoneum.  It  is  in 
the  acute  extending  and  the  chronic  ulcer  that  perforation  is 
more  particularly  seen.  In  those  cases  in  which  an  acute 
ulcer  perforates  general  peritonitis  results  as  a  rule,  but  now 
and  again  local  peritonitis  only  follows.  The  symptoms  and 
signs  of  these  conditions  are  precisely  like  those  occurring  in 
the  case  of  chronic  ulcer,  so  that  a  description  of  them  will 
be  reserved  until  perforation  in  chronic  ulcer  is  considered. 
Examples  of  this  type  of  ulcer  are  found  in  most  of  the  groups 
of  acute  ulcer,  except,  for  instance,  in  those  ulcers  resulting 
from  such  causes  as  injury  to  the  epigastrium,  or  necrosis 
and  atrophy  over  a  varicose  vein  or  tumour. 

This  accident  occurs  with  particularly  tragic  suddenness  in 
those  cases  of  acute  ulcer  in  young  women  known  as  "acute 
perforating  ulcer,"  which  is  probably  due  to  a  variety  of  causes, 
and  in  which  perforation  occurs  in  the  midst  of  comparatively 
good  health.  It  is  probable  that  most  of  these  ulcers  are  in 
reality  spreading  acute  ulcers. 

Sudden  perforation  is  by  no  means  uncommon  in  ulcers  of 
definitely  infective  origin. 

I  quote  the  following  case,f  which  illustrates  perforation 
occurring  during  the  formation  of  an  acute  ulcer  resulting  from 
an  attack  of  general  peritonitis,  consequent  upon  the  perfora- 
tion of  a  chronic  gastric  ulcer : 

C.  M.,  male,  aged  forty-nine  years,  was  admitted  to  Uni- 

*  U.C.H.  Medical  Case-Books,  1911,  Dr.  Risien  Russell,  vol.  dccxxxvii.,  p.  9, 
t  U.C.H.  Museupa  Medical  Catalogue,  Mr.  A.  E.  Barker,  No,  3051c, 


170  ULCER  OP  THE  STOMACH 

versity  College  Hospital  on  March  17,  1905,  as  a  case  of  per- 
forated gastric  ulcer.  For  years  the  patient  had  been  subject 
to  attacks  of  abdominal  pain,  which  continued  more  or  less 
constantly  for  two  or  three  months.  These  attacks  were  fol- 
lowed by  some  months  of  comparative  freedom  from  symptoms. 
The  pain  was  not  severe  enough  to  make  him  give  up  work. 
There  was  no  vomiting.  On  the  day  before  admission  the 
pain  commenced  in  the  evening,  and  had  increased  up  to  the 
time  of  admission.  An  operation  was  performed,  and  a  per- 
foration in  the  base  of  a  thickened  ulcer  stitched  up.  Until 
March  24  the  patient  went  on  well,  and  his  general  condition 
was  excellent.  He  was  taking  peptonized  milk  by  the  mouth, 
and  had  no  symptoms.  At  2  p.m.  on  this  day  he  experienced 
a  violent  pain  in  the  abdomen ;  the  pulse  ran  up  from  90  to 
130  to  140,  and  the  respirations  became  laboured.  The  abdo- 
men moved  very  slightly,  and  the  liver  dulness  became  absent. 
Patient  died  five  hours  after  the  commencement  of  his  symp- 
toms. At  the  autopsy  six  chronic  ulcers  were  found  along  the 
smaller  curvature,  one  of  which  had  perforated  and  been 
stitched  up.  Several  acute  ulcers  were  found  lying  on  the 
anterior  and  posterior  walls  of  the  stomach  along  the  great 
curvature  (see  Plate  XXV.,  Pig.  1).  They  were  sharply 
punched  out,  and  had  blackened  bases,  due  to  the  attachment 
of  blood-stained  sloughs.  They  reached  to  various  depths, 
and  one  had  perforated  the  wall  of  the  stomach  and  caused 
the  death  of  the  patient. 

The  acute  gastric  ulcers  resulting  from  cutaneous  burns  may 
run  the  same  course. 

The  following  case  of  Listen  [6]  is  quoted  because  it  is  of 
interest,  in  that  both  haemorrhage  and  peforation  occurred : 

The  patient  was  a  female,  aged  three  years.  She  was  burned 
on  the  neck,  arms,  and  waist.  On  the  seventh  day  hsematem- 
esis  occurred,  and  the  patient  died.  An  ulcer  of  the  stomach, 
situated  near  the  pylorus,  was  found  to  have  perforated. 

Although  haemorrhage  is  usually  the  only  symptom  in  the 
acute  ulcer  of  new-born  children,  perforation  may  be  observed. 
In  Van  Siebold's  [7]  case,  the  child  was  premature  by  six 
weeks ;  it  started  vomiting  on  the  third  day,  and  died. 

On  the  small  curvature  of  the  stomach  was  found  a  sloughing 
ulcer,  which  had  perforated  the  wall  of  the  stomach.  The  rest 
of  the  gastric  mucous  membrane  was  healthy.  There  was 
likewise  a  slough  in  the  mucous  membrane  of  the  first  portion 
of  the  duodenum. 

TYPE  III.  In  which  Gastric  Symptoms  are  Present. — The 
number  of  cases  in  which  definite  gastric  symptoms  are  present 
is  much  smaller  than  that  in  which  the  ulcer  is  latent,  and 
declares  itself  by  the  occurrence  of  one  of  the  accidents  of  the 
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In  this  type  symptoms  are  present  pointing  to  some 
form  of  gastric  derangement,  and  haemorrhage  or  perforation 
may  occur  during  the  course  of  the  disease. 

In  most  of  the  cases  the  occurrence  of  an  ulcer  is  declared 
by  an  attack  of  pain  and  vomiting,  with  or  without  other 
symptoms  of  gastric  disturbance.  In  a  long-standing  case 
of  recurrent  ulcers  the  history  is  one  of  repeated  attacks 
of  pain  and  vomiting,  with  haematemesis  on  one  or  more 
occasions. 

How  far  an  acute  ulcer  of  the  stomach,  unless  involving  an 
orifice,  is  able  to  give  rise  directly  to  pain  and  vomiting  it  is 
impossible  to  say.  The  pain  is  certainly  not  due  to  the  irrita- 
tion of  nerves  exposed  in  the  base  of  the  ulcer,  because  the  pain 
does  not  vary  in  proportion  to  the  number  of  ulcers,  and  in  the 
greater  proportion  of  cases  of  acute  ulcer  pain  is  entirely  absent. 
The  pain  is  probably  due  to  some  concomitant  disturbance  in 
the  irritability  of  the  stomach  resulting  from  some  cause  of 
"  indigestion."  We  know  from  practical  experience  that  pain 
and  vomiting  of  precisely  the  same  nature  may  be  present, 
and  yet  the  stomacfy  be  found  free  from  any  sort  of  ulceration. 
Still,  it  may  be  that  the  presence  of  acute  ulcer  under  certain 
circumstances  plays  a  part  in  increasing  the  irritability  of  the 
stomach.  It  is  quite  certain  that  the  other  symptoms  of  gastric 
disturbance  mentioned  above  are  not  due  to  the  ulcer,  but  are 
the  result  of  concomitant  disturbances  in  the  functions  of  the 
stomach. 

They  may  be  the.  clinical  manifestations  of  some  local  path- 
ological condition  of  the  stomach,  which  gives  rise  to  or  favours 
the  development  of  the  ulcer,  or  they  may  merely  indicate 
that  an  acute  ulcer  had  developed  in  the  subject  of  "  indiges- 
tion." We  are  therefore  driven  to  the  conclusion  that,  although 
acute  ulcer  may  in  certain  cases  be  associated  with  pain  and 
vomiting,  it  is  unjustifiable  to  diagnose  the  disease  from  the 
mere  presence  of  these  two  symptoms.  Unless  bleeding  has 
been  an  associated  symptom,  there  is  nothing  whatever  that 
is  distinctive  of  acute  ulcer  in  this  clinical  syndrome. 

Some  patients  have  suffered  on  and  off  for  years  from  the 
symptoms  before  an  ulcer  declares  itself.  In  such  cases,  when 
a  single  recent  ulcer  is  found,  the  latter  has  developed  in  the 
subject  of  gastric  disturbance.  In  other  cases  the  onset  of 
symptoms  coincides  more  or  less  with  the  occurrence  of  the 
ulcer,  or  they  may  have  been  present  for  a  few  weeks  or  months 
before.  In  cases  of  recurrent  acute  ulcer  the  patient  may 
have  been  absolutely  free  from  all  gastric  disturbance  during 
the  intervals  between  the  development  of  the  ulcers;  or  may 
have  kept  free  from  symptoms  only  by  strict  attention  to  diet ; 
or,  again,  may  have  constantly  suffered  during  the  intervals. 
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An  ulcer  associated  with  symptoms  may  alternate  with  a 
latent  ulcer.  For  instance,  the  patient  may  have  got  rid  of 
his  symptoms,  when  a  sudden  haemorrhage  or  perforation 
announces  the  presence  of  a  fresh  ulcer. 

The  length  of  the  intervals  between  the  occurrence  of  the 
ulcers  varies ;  it  may  be  years  or  only  weeks. 

The  pain  associated  with  acute  ulcer  of  the  stomach  is 
situated  in  the  epigastrium,  but  may  extend  up  over  the  lower 
part  of  the  sternum.  It  may  be  a  diffuse  pain,  or  localized  to 
one  spot,  either  in  the  middle  line  or  to  the  side  along  either 
costal  margin,  or  to  the  left  or  right  of  the  umbilicus.  It  may 
be  localized  to  the  epigastrium,  or  pass  outwards  across  the 
lower  ribs,  especially  on  the  left  side,  to  the  scapula  and  spine. 
It  may  occur  in  the  hypochondrium  or  side,  and  be  described 
as  spreading  towards  the  front  of  the  abdomen. 

The  pain  varies  in  intensity,  but  is  never  so  severe  as  it  may 
become  in  chronic  ulcer.  It  may  be  described  as  "gnawing," 
as  a  "slight  aching,"  very  rarely  as  "griping,"  as  "dull,"  as 
"  thudding,"  as  "  acute  and  cutting,"  or  as  "  sharp  and  shoot- 
ing." Although  the  pain  may  be  described  as  coming  on  at 
any  time,  it  is  most  commonly  related  to  the  taking  of  food, 
coming  on  at  various  times  during  the  digestive  process.  It 
is  usually  worse  after  taking  solids  than  liquids,  and  may  be 
increased  by  hot  food.  There  is  no  regularity  with  regard  to 
the  time  of  onset.  It  may  occur  half  an  hour,  one  hour,  or 
two  to  three  hours  after  eating,  or  sometimes  may  commence 
at  once.  If  it  comes  on  early,  it  may  gradually  die  away 
before  the  next  meal.  If  it  comes  on  late,  it  may  be  relieved 
by  taking  the  next  meal.  When  the  pain  appears  late,  it  is 
often  described  as  coming  on  before  meals.  The  time  of  onset 
may  vary  from  time  to  time  in  the  same  individual.  It  is  not 
usually  severe  enough  to  awaken  the  patient  at  night,  but 
may  do  so.  Sometimes  the  pain  is  described  as  being  con- 
tinuous during  the  day,  when  it  may  become  worse  after  meals ; 
but  not  uncommonly  the  patient  states  that  the  pain  is  just 
as  bad  whether  food  is  taken  or  not.  Paroxysms  of  sudden 
pain  are  distinctly  rare. 

From  this  description  it  will  be  seen  how  inconstant  is  the 
type  of  pain,  and  that  it  is  in  all  probability  not  due  directly 
to  the  ulcer,  but  to  varying  degrees  in  the  irritability  of  the 
stomach.  In  fact,  the  type  of  pain  may  exactly  coincide  in 
character  with  that  seen  in  the  typically  "  nervous  "  woman, 
who  has  no  gastric  disease,  but  whose  symptoms  are  entirely 
due  to  nervous  irritability  of  the  stomach.  In  such  cases  the 
presence  of  the  concomitant  ulcer  is  only  revealed  by  an  attack 
of  hsematemesis. 

Deep  tenderness  in  the  epigastrium  is  by  no  means  always 
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present,  but  when  it  occurs  it  corresponds  in  position  with 
that  of  the  pain,  whether  diffuse  or  localized. 

The  accompanying  diagram  (Fig.  3),  which  illustrates  the 
position  of  the  tender  point  in  three  cases  in  which  the  position 
of  the  ulcer  was  verified,  shows  how  impossible  it  is  to  foretell 
the  position  of  the  ulcer  from  the  position  of  the  tender  point. 

Muscular  rigidity  of  the  upper  part  of  one  or  both  recti  may 
be  present,  according  to  the  position  of  the  tender  point,  but 
is  often  absent,  although  tenderness  is  present. 

If  the  patient  has  recently  bled,  it  is  quite  common  for  all 
pain,  tenderness,  and  rigidity  to  be  absent,  although  they  were 
present  before  the  bleeding. 


J 
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FIG.  3. — DIAGRAM  TO  ILLUSTRATE  THE  POSITIONS  OF  THE  TENDER  POINTS  IN  THREE 
CASES  OF  ACUTE  GASTRIC  ULCER. 

A.  The  ulcer  was  situated  quite  close  to  the  small  curvature  at  its  centre. 

B.  The  ulcer  was  situated  close  to  the  small  curvature  at  a  point  2£  inches  from 

the  pylorus.     An  acute  duodenal  ulcer  was  also  present  £  inch  from  the 
pylorus. 

C.  The  position  of  the  ulcer  was  2£  inches  from  the  pylorus  close  to  the  small 

curvature. 

Superficial  tenderness  of  the  skin  and  increase  in  the  epigastric 
reflex  are  uncommon.  When  present,  they  indicate  a  con- 
dition of  nervous  irritability,  and  probably  have  no  relation 
whatever  to  the  presence  of  the  ulcer. 

Vomiting  is  an  irregular  symptom,  which  is  not  so  constantly 
present  as  pain.  It  occurs  in  association  with  pain  and  after 
food,  when  it  may  relieve  the  pain. 

The  percentage  of  hydrochloric  acid  in  the  gastric  contents 
may  be  either  diminished,  increased,  or  normal.  Not  many 
cases  have  been  worked  out,  because  the  disease  is  most  fre- 
quently recognized  by  haematemesis,  in  which  case  it  is  not 
justifiable  to  pass  the  stomach-tube. 

The  secretion  of  hydrochloric  acid  no  doubt  varies  with  the 
cause  of  the  ulcer. 
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For  the  same  reason,  observations  upon  the  size,  tone,  and 
motility  of  the  stomach  are  wanting.  Unless  the  organ  is 
permanently  dilated,  there  is  sufficient  time  for  it  to  have 
recovered  whilst  the  patient  is  being  treated  for  the  haemorrhage 
and  being  carefully  dieted  subsequently. 

The  gastric  symptoms,  apart  from  pain  and  vomiting  referred 
to  above,  are  fulness  or  distension  in  the  abdomen ;  eructations 
of  the  fluid  contents  of  the  stomach,  which  has  either  a  sour  or 
bitter  taste,  or  perhaps  the  taste  only  of  the  food  which  has 
been  eaten;  and  eructations  of  gas. 

Less  commonly  are  symptoms  referred  to  the  chest  complained 
of.  Such  symptoms  are  tightness,  a  feeling  of  weight,  or  as  if 
the  food  had  stuck  in  the  chest,  or  actual  pain  behind  the 
sternum.  The  position  of  these  symptoms  is  about  the  level 
of  the  fourth  costal  cartilage,  or  at  the  lower  part  of  the 
sternum,  or  sometimes  high  up,  or  occurring  over  the  whole 
extent  of  the  sternum.  Such  symptoms  may  pass  laterally 
outwards,  and  be  felt  not  only  in  front  of  the  chest,  but  also 
behind,  especially  in  the  region  of  the  shoulder-blades,  or  the 
pain  may  radiate  into  the  shoulders  or  neck. 

It  may  be  stated  that  in  most  cases  the  symptoms  are  felt  in 
the  abdomen  below  the  level  of  a  line  drawn  through  the  base 
of  the  ensiform  cartilage,  and  that  symptoms  referred  to  the 
chest  are  less  common.  The  patient  frequently  describes  the 
symptoms  as  due  to  "wind  "  or  "flatulence,"  because  some 
relief  is  experienced  on  eructating  gas. 

It  is  quite  impossible  to  arrange  these  cases  of  acute  ulcer 
in  definite  clinical  types.  All  one  may  be  permitted  to  say  is 
that  sometimes  all  the  above  symptoms  may  be  present  in 
the  same  case;  that  in  some  cases  pain  alone,  or  pain  and 
vomiting  alone,  may  be  present ;  and  that  in  others  pain  and 
vomiting  may  be  absent,  and  the  gastric  symptoms  described 
above  may  occur  alone. 

The  following  cases  illustrate  various  clinical  forms  of  acute 
ulcer  : 

Case  1  :*  Recurrent  acute  ulcer — attacks  of  epigastric  pain 
with  occasional  vomiting,  eructations  of  fluid  and  gas,  arid 
also  chest  symptoms  wrere  present. 

R.  H.,  aged  twenty-seven  years,  was  admitted  to  University 
College  Hospital  on  August  4,  1910. 

The  present  illness  commenced  on  July  28  with  pain  in  the 
epigastrium.  Three  days  later  (July  31)  the  patient  vomited 
a  teacupful  of  dark  clotted  blood.  She  again  brought  up  a 
small  amount  of  blood  on  August  2,  and  on  the  day  of 
admission.  She  had  passed  black  motions  since  the  first 

*  U.C.H.  Medical  Case-Books,  1910,  Dr.  Risien  Russell,  vol.  dccxxii,,  p.  220. 
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attack  of  bleed  ill}.'..  She  li;nl  had  I  \\  < .  pievioll.,  ;illaeks 
III.,  ||M-  pie, cut,  the  symptom.,  belli;.',  I  he  Hame  OH  OECh 

ion, 

'I  he  firs!  occurred  .seven  yeai  a<_',o  She  II.M!  .1  dillu  e  |..un 
in  the  epi«'.a .  hiiiin  :iinl  In  (he  lel'l  nl'  I  he  u  li  i  hi  lie  UH.  It  MM 
gnav.ni"  in  -  II.II.M  •!.  i  ;iii(l  \\as  Worse  after  Inml  .  omel  mic, 
.  Dining  nil  .1!  "ii''  <»r  h.ill  ;ui  hnlir  after  food,  or  snmel  illlOH 

occurring  woi'Ht  before  food.  If  the  patient  \\eni  without,  food, 
i  In-  pain  seemed  almost  as  had  UH  if  she  ale  ordinary  fond. 

|''ood  never  relieved  I  he  |>;iin.  'I  here  \\;i,  occasionally  Vomit- 
iii"  \\hieh  afforded  im  relief  In  Ihe  pain.  She  had  a.  hoavy 
|ee|m;<  in  Ihe  ln.nl  nl  the  ehe.sl,  ;uid  eniel  ;i  I  ioMH  of  gUH  and 
Ihnd  'I  lie  appclile  was  fair.  'Ihe  above  ..ymploms  lasted 
MM  .1  nM.ni  h  \\  hen  I  he  p;i  I  ienl  vniniled  blood.  The  \v hnleallack 
( mil  iniied  I  MI  I  Our  niniitliH.  An  inlerva  I  of  four  yoat'H  followed, 
during  \\  hieh  I  he  |>;il  ienl  was  <jiiile  wc^ll  and  could  cat  anything, 
hut  neensinnally  sulVered  from  a  lit  lie  weight  in  I  In-  ehesl  ,  ;ind 
cruel. i  h<l  M  .1  nd  Ililld  . 

The  seeond  atlaeli,   precisely   like  the   lir.st   in  all   |i;irt  ieuhirs, 

except  that  the  patient    vomited  a  pint  of  blood  five  woekn 

I'rom  the  <in   <•!     ncciirrad  three  \e.ir.    ;i"n 

Till       .ill. i. -I.     l.i      led    .illll-i     I      |\\e|\e    Illolllll         .Mid        nice     llll        I  ||C 

<ml\  syinplon is  during  I  he  inlerva  I  preceding  I  he  pre,  <  nl  n  t  lack 

\\ere  ncc;i,,|r)li;i  I   enic  t  a  I  ion;;  a  lid    \\ci;dll    ill    t  he  die.   I 

()n  admission  (August  -1),  Ihe  patient  was  very  blanched, 
but  not,  costless;  the  tongue  \\.i  ;i  little  tin  red  and  I  he  mnuth 
dr\,  Ihe  teeth  being  good  ;  tempera  t  lire,  100-2"  K. ;  pulses,  110; 
M  |iiration.  :!<».  There  was  no  pain  or  tenderness,  and  tbe 
abdomen  \va;;  normal.  ()n  (lie  following  day  the  patient  had 
DM  I. ^ii. i  I  \\n-c  and  vomited  t  nunees  of  d.ul.  clotted  blood. 
She  was  pul  on  rectal  feeds.  She  passed  mela-na  until 

August  H.     The.  blood  prc;    me  \.nied  from  104  to  142  milli- 

•  •s  llg,  ami  I  he  pulse  I  I  li  to   121. 
On  August  S  mnuth  feeding  was  eomm«  n«  «'d . 
On    August^    12   parotitis   started    on    Ihe    n;dii    ;,ide,    and    nil 

August  Id  on  the  left  side.    On  August  1 3  heoma temesis  re- 

cnmmenced,  ;ind  I  he  p.ilnnl  died  <>n  August^  IM.  She  p.i  <  d 
mcl;ciia  I  ill  I  he  day  before  d<  -a  I  h  Al  I  he  .1  ul  <>psy  a  small  oval 
i;|(  «  i  \\..  I. Mind  on  the  po,,!erior  uall  of  Ihe  loni.ich. 

It    was  ..ihialeil    I  !  niche,,  from  Ihe     in. ill  (in  \.ilmc     li  MM  he 
from  I  he  p\  loins,  and    I  inches  frnin   llic<.n<lia.       It    uas  about 
I  he       i/.c    nl     .1     h,u|c\    (..rii,    and    niie    end     \\.i       i  n  .1 1  ri/illg.       It 
extended    into    the  siibmilcoilH   tissue  nl    I  In       h.iii.n  h    \\.ill     .1  nd 
had  exposed  I  he  museula  r  cna  t        'I  he  open   MI-MI!  h  ol  .in  .1  rh-iy 

was  pl.ini\  .ecu  in  the  centre  of  the  base  (see  Plate   \\.\l., 

l^igs.  I  and  2).  Three  .sears  of  acute  ulcer.,  \\cre  also  present. 
'Ihe  lir.sl  uaN  sit  u.  i  ted  ,'•  null  horn  the  ulcer,  the.ccmid  J.  inch 
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behind  this  scar,  and  the  third  on  the  anterior  wall  in  a  corre- 
sponding position  to  that  of  the  ulcer.  The  scars  were  stellate 
in  form.  There  were  several  bright  red  patches  of  haemorrhage 
into  the  cardiac  end  of  the  stomach  and  in  the  duodenum. 
There  was  suppurative  parotitis  and  some  fatty  change  in  the 
liver. 

Case  2:*  Acute  ulcer.     Pain  was  the  only  symptom. 

N.  A.,  female,  aged  nineteen  years  and  eleven  months,  book- 
binder, was  admitted  to  University  College  Hospital  on  Novem- 
ber 14,  1911.     The  patient  had  no  stomach  symptoms  until 
one  month  ago,  when  she  commenced  to  have  pain  in  the  centre 
of  the  epigastrium.     It  came  on  at  any  time,  and  lasted  for 
various   periods.     Food   did  not   greatly   increase   the   pain, 
neither  did  it  relieve  it.     On  one  occasion  she  had  pain  in  the 
chest.     There  was  no  vomiting,  no  distension,  eructation,  or 
other   symptom.     The   appetite   was   good   and   the    bowels 
regular.     Three  days  ago,  at  1 1  a.m.,  having  taken  her  ordinary 
breakfast,  she  felt  sick,  became  blanched,  and  passed  a  black 
motion.     On  the  following  day  she  had  a  constant  feeling  of 
nausea  and  faintness.     On  the  day  before  admission,  at  8  p.m., 
she  vomited  some  black  fluid,  and  then  had  an  attack  of  profuse 
haemorrhage,  vomiting  up  large  clots  of  blood.     She  had  severe 
pain  in  the  left  side,  and  fainted.     In  the  hospital  the  bleeding 
stopped  after  two  days.     She  had  no  tenderness,  rigidity,  or 
cutaneous  hypersesthesia.      She  left  the  hospital  quite  free 
from  symptoms. 

Case  3:f  Acute  ulcer.     A  feeling  of  distension  was  the  only 
symptom. 

E.  T.,  female,  aged  nineteen  years,  dressmaker,  was  admitted 
to  University  College  Hospital  on  March  16,  1910. 

Patient  was  quite  well  till  three  months  ago,  when  she 
developed  "  indigestion."  The  indigestion  consisted  of  a  feel- 
ing of  fulness  and  flatulence  after  food.  The  appetite  was  poor 
and  the  bowels  constipated.  There  was  no  pain,  vomiting, 
eructation,  or  other  stomach  symptom.  The  feeling  of  disten- 
sion usually  came  on  at  once,  but  sometimes  not  till  an  hour 
after  meals. 

After  two  months  this  indigestion  got  better,  but  lately  had 
returned  again.  On  the  day  of  admission  patient  was  coming 
up  to  town  by  train,  when  she  suddenly  felt  faint,  and  vomited 
about  J  pint  of  bright  red  blood.  She  does  not  remember 
more  about  what  happened,  as  she  was  partially  unconscious. 
On  admission,  her  dress  was  covered  with  blood,  and  she  was 

*  U.C.H.  Medical  Case-Books,  1911,  Dr.  Risien  Russell,  Females,  vol.  ii.,  p.  138. 
f  Ibid.,  1910,  Dr.  Risien  Russell,  Females,  vol.  dccxxiii..  p.  124. 
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very  pale  and  restless.  There  were  no  physical  signs  whatever, 
no  rigidity,  tenderness,  nor  cutaneous  hyperaesthesia .  On  the 
following  day  some  blood  was  passed  in  the  motion,  and  the 
patient  had  an  attack  in  which  the  pulse  became  very  rapid,  her 
pallor  increased,  and  she  became  restless .  The  last  melaena  was 
passed  on  March  19.  There  was  no  further  haemorrhage,  and 
patient  left  the  hospital  in  April,  still  pale,  but  free  from 
symptoms  of  any  kind. 

Case  4:*  Recurring  acute  ulcer.     Constant  indigestion  in  the 
interval. 

J.  C.,  aged  forty-nine  years,  male,  labourer,  was  admitted  to 
University  College  Hospital  on  September  9,  1909. 

On  September  3  the  patient  was  at  work  when  he  felt  a 
sudden  pain  in  the  abdomen.  The  pain  was  followed  by  faint- 
ness,  and  the  patient  vomited  up  2  quarts  of  blood,  according 
to  his  own  statement.  He  had  epigastric  pain  after  food, 
which  he  still  continued  to  take,  the  pain  coming  on  either  at 
once  or  two  or  three  hours  after  ingestion,  and  he  had  melaena. 
Five  days  later  he  vomited  up  a  pint  of  blood,  and  the  day 
following  was  admitted  to  the  hospital.  He  was  pale  and 
thin.  The  pain  did  not  wake  him  up  at  night.  It  was  situated 
half-way  between  the  ensiform  cartilage  and  umbilicus,  and  here 
there  was  deep  tenderness.  There  was  slight  rigidity,  but 
no  cutaneous  hyperaesthesia,  and  no  tenderness  at  the  back. 
There  was  pyorrho3a.  Seven  years  previously  the  patient  had 
been  in  the  hospital.  The  notes  of  the  case  showed  that  he 
had  then  pain  three-quarters  of  an  hour  after  food  in  the  epi- 
gastrium, but  no  haematemesis .  Vomiting  often  relieved  the 
pain,  but  not  always.  This  attack  of  pain  and  vomiting  lasted 
seven  weeks,  and  the  patient  recovered.  During  the  seven 
intervening  years  he  never  had  pain  or  vomiting  until  the 
present  illness,  but  he  had  constant  "  indigestion  "  on  and  off. 
From  the  third  day  after  admission  he  was  fed  by  the  mouth, 
and  two  days  later  (September  14)  vomited  up  24  ounces  of 
blood,  and  died  on  September  21,  the  eighteenth  day  after  the 
commencement  of  the  bleeding,  and  after  gastro-enterostomy 
had  been  performed.  At  the  post-mortem  examination  an 
-icute  ulcer  was  found  on  the  small  curvature  of  the  stomach 
at  a  distance  of  2J  inches  from  the  pylorus.  It  was  irregularly 
circular  in  outline,  and  5  millimetres  in  diameter.  It  was 
rapidly  healing ;  the  base  was  smooth,  and  almost  level  with  the 
surrounding  mucous  membrane,  which  showed  puckering,  and 
the  edges  of  the  ulcer  were  smooth,  and  showed  fine  lines 
radiating  on  to  the  surface  of  the  ulcer.  In  the  centre  was  an 
open  vessel  which  had  bled.  Near  this  ulcer  was  a  stellate 

*  U.C.H.  Medical  Case-Books,  1909,  Dr.  Martin,  Males,  vol.  dcciii.,  p>220. 
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scar  resulting  from  a  healed  acute  ulcer  of  an  earlier  date 
(see  Plate  V.,  Fig.  1).  A  tiny  acute  duodenal  ulcer  which  was 
granulating  was  also  present. 

Case  5:*  Recurring  acute  ulcer.  No  symptoms  in  the 
interval. 

S.  L.,  sixty-nine  years,  female,  nurse,  was  admitted  to 
University  College  Hospital  on  February  1,  1910.  On  the 
day  before  admission  the  patient,  after  climbing  up  seventy 
stairs,  was  suddenly  seized  with  nausea,  and  vomited  up  about 
an  eggcupful  of  blood.  On  the  day  of  admission  she  vomited 
a  pint  of  blood.  A  fortnight  ago  she  had  had  a  "  bilious 
attack,"  and  since  then  had  pain  in  the  stomach,  but  no 
vomiting.  She  had  lost  some  flesh,  the  appetite  was  fairly 
good,  and  the  bowels  regular.  Last  August  (1909)  she  had  a 
similar  attack  without  hsematemesis.  With  the  exception  of 
these  two  attacks,  separated  by  an  interval  of  five  months, 
she  had  had  no  stomach  disease  at  all.  She  vomited  blood 
several  times,  and  had  melaena  for  the  first  five  days  after 
admission.  Mouth  feeding  was  started  on  that  day,  and  four 
days  later  bleeding  again  commenced,  and  went  on  for  four 
days ;  the  patient  became  delirious  and  died  on  the  eighteenth 
day  after  bleeding  had  commenced. 

At  the  autopsy  four  cicatrized  acute  ulcers  were  found  near 
the  small  curvature  of  the  stomach  nearer  the  pylorus  than 
the  cardia.  Two  of  the  cicatrices  were  stellate,  and  two  were 
round,  and  in  the  centre  of  one  of  the  latter  was  a  tiny  hole 
leading  into  a  small  artery  (see  Plate  IV.,  Fig.  1).  The  kidneys 
were  granular,  and  there  was  thickening  of  the  coronary  and 
abdominal  arteries. 

Case  6:f  Single  acute  ulcer.  Pain  in  the  chest,  flatulence, 
and  acid  eructations  were  present. 

E.  Y.,  female,  aged  fifty-two  years,  married,  was  admitted 
to  University  College  Hospital  on  February  26,  1910. 

The  patient  had  been  perfectly  well  and  had  had  no  stomach 
trouble  till  several  months  ago,  when  she  commenced  to  have 
pain  in  the  midsternum  after  meals.  The  pain  only  came  on 
occasionally,  and  was  not  affected  by  the  kind  of  food  eaten ; 
it  came  on  about  half  an  hour  after  eating  and  lasted  from  a  half 
to  one  hour,  and  then  disappeared.  Food  never  relieved  the 
pain,  and  there  was  no  pain  independent  of  food.  The  pain 
was  "  gnawing  "  in  character,  and  passed  round  to  the  back 
between  the  shoulder-blades.  Flatulence  and  acid  eructations 
were  present,  but  there  was  no  vomiting.  On  February  22, 
at  10  p.m.,  no  food  having  been  taken  since  the  midday  meal, 

*  U.C.H.  Medical  Case-Books,  1910,  Dr.  Martin,  Females,  vol.  dccxx.,  p.  461. 
f  Ibid.,  p.J741. 
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the  patient  had  some  pain  and  tightness  in  the  epigastrium, 
and  she  vomited  twice,  the  pain  being  relieved ;  on  the  second 
occasion  there  was  a  teacupful  of  blood  in  the  vomit.  Three 
days  later  she  again  brought  up  bright  red  blood  twice,  about 
a  pint  in  all.  On  each  occasion  the  vomiting  was  preceded 
by  pain  in  the  epigastrium  and  chest.  On  admission  the 
patient  was  blanched,  the  abdominal  wall  was  lax,  and  there 
was  no  tenderness  nor  pain.  Pulse  120,  blood-pressure 
150  milligrammes  Hg.  There  was  no  further  vomiting,  but 
patient  continued  to  pass  melaena  till  March  3,  and  died  on 
the  following  day.  At  the  autopsy  an  acute  ulcer  about  the 
size  and  shape  of  a  barley-corn  was  found  on  the  smaller 
curvature.  It  was  situated  in  the  pyloric  region,  about  one- 
third  of  the  distance  between  the  cardiac  and  pyloric  orifices. 
In  the  centre  of  the  ulcer  was  situated  the  open  mouth  of  an 
artery,  which  projected  into  the  stomach  and  was  closed  by  a 
clot  of  blood  (see  Plate  II.,  Figs.  1  and  2).  The  stomach  was 
slightly  dilated  and  contained  a  mass  of  blood-clot.  The 
remaining  organs  were  normal,  except  that  the  capsules  of  the 
kidneys  did  not  strip  eagily.  There  were  no  other  appearances 
of  granular  kindey. 

Case  7:*  Recurring  acute  ulcer.  Pain  in  the  lower  part  of 
the  chest  relieved  by  food,  for  which  the  patient,  therefore, 
developed  a  craving.  "  Indigestion  "  for  years. 

H.  C.,  aged  sixty-eight  years,  male,  a  moderate  drinker, 
was  admitted  to  University  College  Hospital  on  August  1, 
1910.  The  patient  had  had  "  indigestion  "  for  years,  and  ten 
years  ago  he  vomited  about  a  pint  of  blood.  His  "  indiges- 
tion "  consisted  of  pain  in  the  lower  part  of  the  chest,  coming 
on  either  directly  or  fifteen  to  thirty  minutes  after  meals. 
The  pain  was  relieved  by  eating,  and  the  patient  had  developed 
a  craving  for  food  on  that  account.  There  were  eructations 
of  acid  fluid,  but  no  flatulence.  Fourteen  days  before  admis- 
sion the  pain  had  been  worse,  and  for  the  last  week  he  had 
had  pain  in  the  right  side.  Five  days  before  admission  he 
vomited  blood  twice  in  the  morning,  and  in  the  evening  he 
brought  up  a  pint  of  clotted  blood.  His  motions  were  black. 
Three  days  later,  whilst  at  a  meeting,  he  came  over  very  faint 
and  felt  sick,  but  did  not  vomit.  On  admission,  he  was  ex- 
tremely blanched,  his  mouth  was  absolutely  dry,  he  was  semi- 
conscious, and  his  face  almost  like  that  of  a  cadaver.  There 
was  no  pain  or  tenderness  in  f  he  abdomen,  which  was  flabby 
and  wasted,  like  the  rest  of  the  body.  He  passed  several 
black  motions  each  day  till  August  6,  and  died  six  days  later. 
He  never  recovered  his  normal  mental  condition,  and  became 

*  U.C.H.  Medical  Case-Books,  1910,  Dr.  Russell,  Males,  vol.  dccxxi.,  p.  215. 
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restless  and  occasionally  noisy  during  the  last  six  days  of  his 
life.  At  the  autopsy  an  acute  ulcer,  advanced  in  healing, 
was  situated  transversely  on  the  small  curvature  of  the  stomach 
1  inch  from  the  cardiac  orifice.  There  was  a  large  open  vessel 
in  its  base.  A  row  of  three  stellate  scars  of  previous  acute 
ulcers  extended  from  this  ulcer  for  2j  inches  on  to  the  posterior 
surface  of  the  stomach,  at  right  angles  to  the  small  curvature. 
Two  other  small  stellate  scars  were  situated  on  the  posterior 
wall,  one  in  front  of,  and  the  other  behind,  this  row,  both  in 
the  region  of  the  small  curvature  (see  Plate  IV.,  Fig.  2).  The 
stomach  was  not  dilated.  The  small  omentum  was  thickened 
and  matted  over  this  region  of  the  stomach.  The  lymphatic 
glands  were  not  enlarged.  The  heart,  liver,  and  kidneys  were 
fatty,  and  the  lungs  cedematous. 

So  far  I  have  dealt  with  cases  in  which  there  was  no  evidence 
of  any  bacterial  infection  of  the  body ;  but  although  acute 
ulcers  of  bacterial  origin  are  usually  latent,  yet  occasionally 
they  are  associated  with  gastric  symptoms,  as  the  non-infec- 
tive cases  may  be,  and  the  same  remark  applies  to  ulcers  re- 
sulting from  cutaneous  burns. 

I  have  already  remarked  that  acute  ulcers  depending  upon 
a  primary  derangement  of  the  circulatory  system  first  declare 
their  presence  by  a  sudden  attack  of  haemorrhage. 

Since,  however,  these  derangements  commonly  occur  in 
diseases  such  as  hectic  cirrhosis  and  mitral  disease,  which 
themselves  are  frequently  associated  with  gastric  symptoms, 
it  is  not  surprising  that  sometimes  the  ulcers  occurring  in  these 
diseases  are  accompanied  by  gastric  symptoms. 

In  the  following  case*  of  Bright 's  disease,  which  died  of  a 
terminal  infection,  originating  in  the  bronchial  tubes,  gastric 
pain  and  vomiting  were  present : 

Case  8 :  A.  D.,  aged  sixty  years,  female,  married,  was  admitted 
to  University  College  Hospital  on  October  19,  1910.  She  had 
suffered  from  dropsy  five  years  previously,  from  bronchitis 
periodically  for  the  last  few  years,  and  from  attacks  of  sickness. 

She  had  taken  alcohol  to  some  extent.  About  seven  weeks 
before  admission  she  contracted  bronchitis,  and  had  suffered 
from  a  cough  and  profuse  expectoration  ever  since.  Five 
weeks  before  admission  she  began  to  have  pain  in  her  "stomach," 
and  to  vomit  after  food.  These  symptoms  were  present  on 
admission,  and  the  patient  was  hardly  able  to  keep  anything 
down.  Just  before  admission  the  vomit  on  one  or  two  occa- 
sions contained  blood.  The  bowels  were  regular,  the  motions 
being  rather  light  in  colour,  and  offensive.  The  abdomen  was 
large  and  flabby,  and  there  was  no  resistance  or  tenderness  in 
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the  epigastrium,  but  a  little  tenderness  over  the  gall-bladder 
region.  Soon  after  admission  she  vomited  6  ounces  of  offensive 
fluid.  The  heart  was  hypertrophied,  the  pulse  100,  small  and 
irregular,  and  the  face  and  mucous  membranes  cyanotic.  The 
urine  was  loaded  with  albumin,  and  contained  a  little  blood ; 
and  there  were  signs  of  generalized  bronchitis.  The  vomiting 
continued  for  three  days,  but  no  blood  was  brought  up.  She 
died  on  October  24  from  her  lung  condition. 

At  the  autopsy  both  lungs  showed  bronchitis,  the  tubes  being 
markedly  congested  and  containing  much  muco-purulent  secre- 
tion, which  formed  plugs  in  the  smaller  tubes.  The  right  lung 
also  showed  several  areas  of  broncho-pneumonic  consolidation. 
The  heart  was  hypertrophied  and  dilated,  and  the  aorta  showed 
patchy  atheroma.  Chronic  Bright 's  disease  was  present. 
There  were  several  gall-stones  in  the  gall-bladder.  A  large 
number  of  black  haemorrhages  were  present  in  the  mucous 
membrane  of  the  stomach.  In  many  places  the  blackened 
tissue  had  disappeared,  leaving  ulcers. 

The  haemorrhages  chiefly  took  the  form  of  long  black  streaks 
of  various  widths.  Tljey  were  almost  limited  to  the  pyloric 
region  of  the  stomach,  and  were  situated  longitudinally. 

In  some  cases  they  were  placed  on  the  summits  of  the  rugae, 
sometimes  on  their  sides,  and  sometimes  in  the  angles  between 
the  rugae  and  the  flat  portions  of  the  mucous  membrane. 

The  ulcers  resulting  from  the  separation  of  these  streaks  of 
haemorrhage  were  long  and  fissure-like  (see  Plate  XXII., 
Fig.  2). 

REFERENCES. 

1.  DIKULAFOY:  Cliniquo  Medicale  do  1'Hotel  Dieu  do  Paris,  1897-98,  t.  ii.,  p.  1. 

2.  ROLLESTON  AND  OLIVER:  Brit.  Mod.  Journ.,  1909,  vol.  i.,  p.  1296. 

3.  MILLARD:  Bull,  et  Mem.  do  la  Soc.  Mod.   des  H6p.  do  Paris,    1876,  t.  xiii., 

2e  serio,  p.  359. 

4.  LANGB:  Deutsch  Klinik,  1860,  March  3,  No.  9,  p.  90. 

5.  GOODHART:  Trans.  Path.  Soc.,  London,  1881,  vol.  xxxii.,  p.  79. 

6.  LISTON  (QUOTED  BY  LONG):  On  tho  Post-Mortem  Appearances  found  after 

Burns  (Tho  London  Medical  Gazette,  February  7,  1840,  vol.  i.,  p.  743). 

7.  VON  SIEBOLD:  Jour,  fur  Geburtshiilfe,  Frauenzimmer,  und  Kinderkrankheiten, 

1825,  Bd.  v.,  S.  3. 


2.  TRANSITIONAL  FORMS  BETWEEN  ACUTE  AND  CHRONIC 

ULCER. 

We  have  seen  that  acute  ulcer  of  the  stomach,  unless  it 
involves  an  orifice,  probably  does  not  give  rise  to  pain,  but  that 
in  the  minority  of  cases  in  which  stomach  symptoms  occur,  the 
latter  are  in  all  probability  due  to  concomitant  disturbance 
in  the  irritability  or  functions  of  the  stomach  resulting  from 
some  other  cause,  which  at  the  same  time  is  responsible  for 
the  presence  of  the  ulcer,  or  for  its  delayed  healing,  or  for 
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its  propagation,  or  which,  on  the  other  hand,  may  bear  no 
relation  to  the  occurrence  of  the  ulcer  at  all. 

When  an  acute  ulcer  is  prevented  from  healing  or  is  extend- 
ing, a  secondary  inflammatory  thickening  occurs  in  its  edges 
and  base  and  around  it,  which  gives  to  it  the  character  of 
chronicity.  In  such  cases  definite  pain,  resulting  from  the 
presence  of  the  ulcer,  is  present,  and  varies  in  proportion  to 
the  amount  of  thickening  present,  or,  in  other  words,  to  the 
chronicity  of  the  ulcer. 

All  transitions  exist  between  acute  and  chronic  ulcer.  The 
nearer  the  ulcer  is  situated  towards  the  acute  end  of  the  scale, 
the  more  its  clinical  manifestations  resemble  those  of  acute 
ulcer;  and  the  nearer  it  is  situated  towards  the  chronic  end, 
the  more  its  manifestations  resemble  those  of  chronic  ulcer, 
and  the  more  frequent  and  severe  is  the  pain.  This  change  in 
the  symptoms  is  due  to  the  factor  of  chronicity  which  has  been 
imparted  to  the  ulcer — namely,  the  secondary  thickening. 

The  clinical  aspect  of  acute  ulcer  has  been  described,  and  in 
its  turn  that  of  chronic  ulcer  will  be  discussed,  so  that  there  is 
no  need  here  to  do  more  than  mention  the  above  fact,  and  quote 
illustrative  cases  in  support  of  it. 

1.  Acute  Ulcer  o!  Delayed  Healing.  —  It  is  impossible  to 
distinguish  clinically  this  type  of  ulcer  from  acute  extending 
ulcer.  All  one  can  say  is  that  the  patient  has  had  an  open  ulcer 
for  a  certain  length  of  time,  but  whether  the  ulcer  is  slowly 
healing  or  whether  it  is  extending  it  is  impossible  to  foretell. 

The  presence  of  the  original  acute  ulcer  is  recognized  by  an 
attack  of  haemorrhage,  and  its  continuance  by  subsequent 
haemorrhage,  or  less  certainly  by  the  presence  of  pain. 

An  acute  ulcer  heals  rapidly,  usually  in  from  two  to  four 
weeks,  so  that  if  it  remains  open  for  a  longer  period  than  this 
there  is  some  delay  in  the  healing  or  it  is  extending. 

The  following  case*  illustrates  this  type : 

H.  T.,  male,  aged  thirty-four  years,  labourer,  was  admitted 
to  University  College  Hospital  on  August  28,  1909.  The 
patient  had  been  quite  well,  and  had  never  had  any  indigestion 
nor  gastric  pain  before  the  present  illness,  which  commenced 
about  five  weeks  before  admission.  The  patient  first  experi- 
enced pain  in  the  right  side  of  the  epigastrium  just  below  the 
ribs.  The  pain  was  of  an  aching  character,  and  was  said  to  be 
related  to  the  taking  of  food.  It  never  awoke  him  during  the 
night.  He  had  a  little  vomiting  also,  and  on  one  occasion  at 
the  beginning  brought  up  a  small  quantity  of  blood,  melsena 
occurring  subsequently. 

The  symptoms  were  not  sufficiently  severe  to  prevent  the 
patient's  working,  and  he  kept  at  his  occupation.  This  state  of 
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affairs  continued  until  August  26,  and  on  that  day  whilst  at 
work  he  fainted,  and  shortly  afterwards  vomited  a  dark  red 
clot  of  blood  about  the  size  of  the  fist. 

He  was  admitted  to  the  hospital  two  days  later.  On  admis- 
sion he  was  found  to  be  a  powerfully  built  man ;  the  skin  and 
mucous  membranes  were  pale.  He  felt  rather  faint  on  sitting 
up.  The  pulse  was  100,  and  respirations  24  per  minute.  The 
tongue  was  coated,  and  the  teeth  in  a  good  condition.  There 
was  no  abdominal  distension,  and  the  movements  were  normal. 
There  was  deep  tenderness  along  the  right  costal  margin,  most 
marked  over  the  upper  part  of  the  right  rectus,  which  was  a 
little  rigid.  There  was  no  cutaneous  hypersesthesia .  The 
chest  was  slightly  emphysema tous.  Three  days  after  admis- 
sion he  had  two  fainting  attacks  with  the  passage  of  melsena, 
and  he  vomited  a  little  blood  on  one  occasion.  There  was  no 
pain.  Melaena  occurred  again  on  the  following  day.  The 
blood  examination  gave  the  following  result : 

Eed  corpuscles   . .  . .  . .  . .     1,090,000 

Haemoglobin       . .  . .  . .  . .     20  per  cent. 

Colour  index       . .  . .  . .  . .     0*95 

On  September  3  posterior  gastro-jejunostomy  was  per- 
formed, no  adhesions  or  thickening  being  found  anywhere  in 
the  stomach.  Four  days  later  he  developed  thrombosis  in  the 
right  femoral  vein,  and  died  on  September  8,  1909,  after  an 
illness  of  about  seven  weeks.  At  the  post-mortem  examina- 
tion the  stomach  was  found  to  be  dilated.  An  acute  ulcer  was 
situated  on  the  lesser  curvature  midway  between  the  cardiac 
and  pyloric  orifices.  It  was  oval  in  shape,  measuring  8  milli- 
metres in  its  longest,  and  3  millimetres  in  its  shortest,  diameter. 
The  edges  were  rounded,  quite  clean,  and  slightly  incurved. 
The  base  was  clean,  and  in  the  centre  was  a  small  eroded  vessel 
which  had  caused  the  bleeding. 

A  certain  amount  of  thickening  of  the  base  had  taken  place, 
and  puckering  of  the  mucous  membrane  at  the  edges  was  dis- 
tinctly visible.  Microscopical  examination  showed  that  the 
ulcer  had  not  extended  laterally  beyond  the  original  dimensions 
of  the  lesion.  The  base  consisted  of  dense  fibrous  tissue  ex- 
tending through  to  the  peritoneum,  which  by  its  contraction 
had  made  the  ulcer  much  smaller  in  extent  than  the  original 
lesion  had  been.  The  base  was  entirely  uncovered  by  mucous 
membrane,  but  at  the  edges  there  was  proliferation  of  the 
epithelium  and  new  glandular  formation,  and  the  newly 
formed  mucous  membrane  was  commencing  to  grow  from  the 
edges  of  the  ulcer.  The  ulcer  was  healing,  but  more  slowly 
than  normal,  and  with  more  thickening.  In  short,  the  healing 
was  delayed  (see  Plate  VI.,  Fig.  1). 


184  ULCER  OF  THE  STOMACH 

2.  Acute  Extending  Ulcer.  —  The  best  idea  of  the  clinical 
history  of  this  type  of  ulcer  can  be  obtained  by  the  study  of  a 
series  of  cases  showing  different  degrees  of  chronicity. 

In  the  following  series  of  eight  cases  the  ulcers  at  the 
beginning  of  the  series  most  nearly  approached  the  acute  type, 
whilst  those  at  the  end  were  more  chronic.  The  specimen  from 
the  last  case  was  one  which  a  practised  observer  would  at  once 
pronounce  as  being  a  chronic  ulcer,  and  it  is  included  because 
in  every  particular  it  is  so  similar  to  the  foregoing  as  to  leave 
not  the  smallest  doubt  that  it  had  originated  in  the  same  manner. 

For  the  sake  of  brevity  and  to  facilitate  comparison,  the 
cases*  are  presented  in  tabular  form. 

CASE  1:  F.,  aged  fifty-three.  Chronic  Bright's  disease. 
Indigestion  absent ;  pain  absent ;  vomiting  uraemic ;  rigidity 
absent;  tenderness  absent;  bleeding  present;  perforation  absent. 
Condition  of  ulcers:  (1)  Cardiac  half  of  small  curvature,  size 
2  by  1|  inches  ;  and  (2)  posterior  wah1  (pyloric),  size  1^  inches  by 
|  inch.  Rapidly  spreading;  slight  thickening  commencing 
(see  Plate  VII.,  Figs.  1  and  2,  and  Plate  VIII.,  Figs.  1  and  2). 

CASE  2:  F.,  aged  sixty.  Mitral  stenosis.  Indigestion 
absent  (?);  pain  absent  before  perforation;  vomiting  absent 
before  perforation;  rigidity  presumably  absent  before  per- 
foration ;  tenderness  presumably  absent  before  perforation ; 
bleeding  five  years  before;  perforation  present.  Condition 
of  ulcer  :  Anterior  wall  (centre),  size  of  a  threepenny-piece. 
Slowly  spreading  in  base,  and  healing  at  one  edge;  slight 
thickening.  Scars  of  old  acute  ulcers. 

CASE  3:  F.,  aged  seventeen.  Indigestion,  discomfort  after 
meals  for  "some  time";  pain  absent  before  perforation; 
vomiting  absent  before  perforation ;  rigidity  presumably  absent 
before  perforation;  tenderness  presumably  absent  before  per- 
foration; bleeding  absent;  perforation  present.  Condition  of 
ulcer:  Anterior  wall  (cardiac),  size  £  by  f  inch.  Rapidly 
spreading;  very  slight  thickening.  Scars  of  old  acute  ulcers. 
Three  acute  duodenal  ulcers  (see  Plate  IX.,  Fig.  1). 

CASE  4:  M.,  aged  fifty-one.  Indigestion  absent;  pain  lower 
abdomen,  one  month,  not  related  to  meals;  vomiting  com- 
menced after  the  pain;  rigidity,  whole  abdomen;  tenderness 
general,  and  especially  in  both  iliac  fossae;  bleeding  present; 
perforation  absent.  Condition  of  ulcer  :  Small  curvature  (about 
centre),  size  If  by  1|  inches.  Healing  all  round ;  some  thicken- 
ing of  edges  and  base. 

CASE  5:  M.,  aged  forty- two.  Indigestion  for  years,  aching 
pain  on  and  off  in  epigastrium  two  hours  after  meals;  pain 

*  For  a  full  account  of  these  cases,  see  Quarterly  Journal  of  Medicine,  July,  1912, 
vol.  v.,  No.  20,  p.  450. 
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severe  for  one  year,  independent  of  food  also;  vomited  fre- 
quently after  food ;  rigidity,  upper  recti  both  sides ;  tenderness, 
left  costal  margin;  bleeding  present;  perforation  absent.  Con- 
dition of  ulcer  :  Small  curvature  1 J  inches  from  pylorus,  size 
|  by  -J  inch.  Advanced  in  healing  all  round;  thickening  (see 
Plate  IX.,  Fig.  2). 

CASE  6:  M.,  aged  thirty-seven.  Indigestion  two  years, 
slight  pain  in  epigastrium  and  back  one  and  a  half  hours  after 
food,  acid  and  gaseous  eructations,  relieved  by  food,  wasting ; 
pain  severe  for  one  month ;  nausea  and  vomiting  half  an  hour 
after  meals  for  three  months,  relieved  the  symptoms ;  rigidity 
absent;  tenderness,  mid-line  half-way  between  ensiform  and 
umbilicus  and  right  iliac  fossa;  bleeding  present;  perforation 
absent.  Condition  of  ulcer:  Stomach  dilated;  ulcer  on  pos- 
terior wall  near  pylorus,  size  \  by  J  inch.  Advanced  in  healing 
all  round ;  thickening. 

CASE  7:  M.,  aged  fifty-three.  Indigestion  six  to  seven 
months,  slight  pain  or  distension  and  fulness  in  epigastrium 
one  and  a  half  to  two  hours  after  meals,  not  relieved  by  food, 
acid  eructations ;  severe  pain  seven  days,  epigastrium  and  along 
costal  margins,  two  to  two  and  a  half  hours  after  food ;  vomiting 
seven  days,  after  food,  relieved  pain;  rigidity  slight,  of  upper 
recti;  tenderness,  centre  of  epigastrium;  bleeding  present;  per- 
foration absent.  Condition  of  ulcer  :  Stomach  dilated  owing  to 
kinking  of  pylorus;  ulcer  on  small  curvature  1J  inches  from 
pylorus,  size  2J  by  1|  inches.  Spreading;  thickening;  firm 
adhesions. 

CASE  8:  M.,  aged  fifty.  Indigestion  as  long  as  he  could 
remember,  wasting  five  months ;  severe  pains  five  months  in 
upper  part  of  abdomen,  more  or  less  constant  and  increased  by 
food ;  vomiting  absent ;  rigidity,  upper  recti ;  tenderness  midway 
between  ensiform  and  umbilicus ;  bleeding  present ;  perforation, 
absent.  Condition  of  ulcer  :  Almost  whole  of  small  curvature 
size  2  by  2  inches.  Marked  thickening  all  round;  base  formed 
by  pancreas  partly  (see  Plate  XV.,  Fig.  1);  spreading. 

It  is  not  justifiable  to  draw  general  conclusions  with  regard 
to  such  variable  quantities  as  symptoms  from  a  small  number 
-  of  cases,  but  there  are  one  or  two  points  of  interest  which  appear 
to  be  established  by  a  perusal  of  the  table. 

We  have  seen  that  pain  is  only  present  in  a  small  proportion 
of  cases  of  acute  ulcer,  and  that  probably  so  far  as  we  are  able 
to  judge  it  does  not  depend  directly  upon  the  presence  of  the 
ulcer.  In  chronic  ulcer,  on  the  other  hand,  pain  is  very  rarely 
absent,  and  is  directly  connected  with  the  presence  of  the 
ulcer,  probably  depending  upon  the  thickening  of  the  stomach 
wall  and  the  peritoneal  adhesions. 


186  ULCER  OP  THE  STOMACH 

Broadly  speaking,  it  appears  that  the  more  recent  the  ulcer 
is,  the  more  nearly  the  symptoms  approximate  to  those  of 
acute  ulcer,  whilst  the  older  and  the  more  thickened  it  is, 
although  healing  may  be  advanced,  the  more  like  those  of 
chronic  ulcer  are  its  clinical  manifestations.  Such  a  con- 
clusion seems  self-evident,  but  it  is  very  interesting  and 
important  that  it  should  be  shown  in  a  series  of  cases  known 
to  be  transitional  between  acute  and  chronic  ulcer.  The 
severity  and  the  persistence  of  the  pain,  therefore,  depends 
upon  the  chronicity  of  the  ulcer.  As  soon  as  thickening  has 
commenced  in  the  ulcer  it  is  becoming  chronic.  It  is,  therefore, 
impossible  to  draw  a  sharp  line,  and  to  say  that  at  this  point 
the  ulcer  has  become  chronic,  neither  is  it  possible  to  recognize 
such  a  point  clinically.  All  that  it  is  permissible  to  say  is, 
that  in  most  cases  definite  pain  and  other  symptoms  of  ulcer 
usually  only  commence  when  a  certain  amount  of  thickening  is 
present,  which  may  not  occur  until  the  ulcer  has  attained 
considerable  dimensions,  and  that  they  are  more  severe  and 
continuous  in  proportion  to  the  chronicity.  It  is  frequently 
difficult  to  draw  a  sharp  distinction  between  the  epigastric 
sensations  of  indigestion  and  actual  pain,  and,  moreover, 
pain  may  be  present  in  the  absence  of  ulcer,  so  that  there 
are  very  real  difficulties  in  the  way.  But  if  the  observer 
has  convinced  himself  that  pain  of  the  type  usually  found  in 
ulcer  has  been  present  for  a  few  months  (five  or  six,  for  example), 
he  is  justified  in  concluding  that  any  ulcer  which  may  be 
present  is  a  chronic  one.  The  rigidity  and  tenderness,  which 
depend  upon  the  pain,  are  likewise  more  characteristic  of  the 
chronic  than  the  acute  phase  of  the  disease. 

The  position  of  the  tender  spot  in  the  case  of  acute  spreading 
ulcer  does  not  appear  to  be  of  any  value  as  an  aid  in  the 
determination  of  the  position  of  the  ulcer  in  the  stomach. 

The  above  cases  illustrate  a  very  important  point,  which  has 
already  been  dealt  with  in  relation  to  acute  ulcer — namely,  that 
the  presence  of  hsemorrhage,  profuse  or  slight,  is  no  indication 
that  the  ulcer  will  be  found  to  be  spreading  laterally,  because 
death  may  occur  from  the  opening  up  of  a  vessel  in  the  floor 
of  an  ulcer  advanced  in  healing. 

An  important  point  illustrated  by  these  cases  is  the 
remarkable  ability  to  heal  which  they  exhibit,  although  they 
have  spread  to  a  considerable  size  and  undergone  thickening. 
Not  only  is  this  of  importance  from  the  point  of  view  of 
treatment,  but  it  demonstrates  the  impossibility  of  being  able 
to  foretell,  from  the  symptoms  and  signs,  what  is  the  condition 
of  the  ulcer  in  the  stomach,  whether  it  is  stationary,  spreading, 
or  healing  all  round  or  in  part. 
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CHAPTER  II. 
CHRONIC   ULCER. 

1.  GENERAL  COURSE  OF  THE  DISEASE. 

THE  clinical  aspect  of  chronic  ulcer  of  the  stomach  differs 
from  that  of  acute  ulcer  in  the  important  particular  that, 
whereas  acute  ulcer  in  most  cases  manifests  itself  by  one  of  the 
accidents  of  the  disease,  whilst  any  symptoms  which  may  be 
produced  by  it  lie  in  the  background,  in  the  vast  majority  of 
cases  definite  symptoms  are  produced  by  the  chronic  disease, 
although  occasionally  it  may  be  entirely  latent.  There  are 
two  symptoms  which  characterize  chronic  ulcer — namely,  pain 
and  vomiting.  Pain  is  invariably  present,  except  in  cases  of 
latent  ulcer,  and  vomiting  occurs  in  a  somewhat  smaller  pro- 
portion of  cases.  The  accidents,  hemorrhage  and  perforation, 
are  liable  to  arise  at  any  time. 

The  course  of  the  disease  may  be  run  within  a  year,  or  it 
may  last  the  best  part  of  a  lifetime.  It  is  a  mistake  to  suppose 
that  pain  and  vomiting  are  constantly  present  in  chronic 
ulcer,  because  in  most  cases  they  are  of  intermittent  occurrence. 
The  typical  history  is  one  of  long-standing  "indigestion," 
with  attacks  of  pain  and  vomiting  occurring  at  irregular 
intervals.  It  is  important  to  recognize  that  these  intervals  of 
freedom  from  pain  may  occasionally  be  long,  particularly  at 
the  beginning  of  the  disease.  Later  on  the  intervals  tend  to 
become  shorter,  and  the  attacks  more  severe  and  prolonged, 
so  that  the  pain  is  constantly  present  every  day,  or  at  most 
there  are  intervals  of  a  few  days  or  weeks  only.  During  the 
intervals  between  the  attacks  symptoms  of  "  indigestion  "  may 
be  constantly  present,  or  the  patient  may  only  keep  well  by 
strictly  limiting  his  diet.  On  the  other  hand,  he  may  occasion- 
ally be  quite  well,  and  able  to  eat  anything  between  his  attacks 
of  pain.  The  pain  and  vomiting  subside  because  the  patient 
has  been  medically  treated  or  has  himself  limited  his  diet,  but 
the  subsidence  of  the  symptoms  during  treatment  is  no 
guarantee  that  the  ulcer  has  healed. 

It  is  not  uncommon  to  find  that  the  patient  has  gradually 
cut  off  first  one  and  then  another  article  of  diet,  until  he  is 
finally  living  on  milk  alone,  and  yet  the  symptoms  remain  as 
severe  as  ever.  This  is  particularly  true  when  some  complica- 
tion, such  as  pyloric  stenosis,  supervenes. 

The  following  case*  illustrates  the  general  course  of  chronic 
ulcer  of  the  stomach. 

*  U.C.H.  Medical  Case-Books,  1910,  Dr.  Russell,  Males,  vol.  dccxxi.,  p.  670. 
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G.  P.,  male,  aged  thirty  years,  married,  was  admitted  to 
University  College  Hospital  on  January  11,  1910.  The  patient 
had  been  ill  for  two  years,  during  which  period  of  time  he  had 
had  four  separate  attacks  of  pain  and  vomiting,  all  precisely 
the  same  in  nature.  The  first  attack  lasted  two  weeks,  and  was 
followed  by  an  interval  of  nine  months ;  the  second  lasted  three 
weeks,  and  was  followed  by  an  interval  of  seven  months ;  the 
third  lasted  two  weeks,  the  following  interval  being  three  months . 
The  fourth  attack  commenced  in  September,  1909,  and  from 
this  time  to  admission  (four  months)  the  patient  had  been 
constantly  ill.  The  pain  usually  came  on  one  hour  after  food, 
but  sometimes  later,  when  the  patient  described  it  as  occurring 
before  food.  When  food  was  taken  the  pain  was  relieved, 
but  it  came  on  again  in  an  hour.  If  no  food  was  taken  for  a 
long  time,  the  pain  was  worse.  The  position  of  the  pain  was 
the  left  hypochondrium,  and  it  radiated  towards  the  epi- 
gastrium. The  pain  increased  up  to  a  maximum,  and  was 
accompanied  by  eructations  of  fluid,  and  later  by  vomiting, 
which  gave  some  ease.  The  patient  was  unable  to  sleep  at 
night  owing  to  the  pain.  At  the  commencement  a  milk  diet 
relieved  the  pain,  but  now  there  was  no  relief,  and  even 
peptonized  milk  was  vomited.  In  addition  to  this  pain  the 
patient  experienced  severe  paroxysmal  attacks  of  pain  arising 
suddenly  and  graduaUy  dying  away,  which  were  independent  of 
the  ingestion  of  food.  This  pain  was  obviously  very  severe,  as 
could  be  seen  by  watching  the  patient.  He  had  lost  weight 
since  October.  The  appetite  was  good  as  a  rule,  and  the  bowels 
were  very  constipated.  He  had  never  vomited  blood  or  passed 
melsena . 

During  the  intervals  the  patient  had  been  quite  free  from 
symptoms,  but  he  used  to  get  "  indigestion  "  if  he  ate  "heavy  " 
food,  such  as  beef.  The  tongue  was  moist  and  slightly  furred. 
There  was  very  slight  pyorrhoea .  A  point  of  deep  tenderness  was 
situated  midway  between  the  ensiform  cartilage  and  the  um- 
bilicus ;  this  corresponded  with  the  position  of  the  epigastric 
pain.  There  was  a  patch  of  cutaneous  hypersesthesia  also  over 
this  area,  and  another  at  the  tip  of  the  tenth  costal  cartilage 
on  the  left  side.  It  was  noted  that  during  an  attack  of  pain 
there  was  marked  tenderness  in  the  epigastrium.  An  X-ray 
examination  of  the  stomach  showed  considerable  delay  in  the 
time  of  emptying.  In  three  and  a  half  hours  after  the  bismuth 
meal  of  bread  and  milk  there  was  a  large  shadow  still  left  in 
the  position  of  the  stomach,  but  in  three  hours  later  this  had 
quite  disappeared.  The  total  HC1  secreted  was  0'2226  per 
cent. 

After  five  days  of  treatment  in  bed  the  pain,  vomiting,  and 
tenderness  had  completely  disappeared.  On  February  8  the 
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patient  went  to  a  convalescent  home  for  three  weeks,  and  on 
his  return  was  quite  well,  could  eat  anything,  and  had  put  on 
a  stone  in  weight. 

On  May  4  the  patient  came  back  to  hospital,  as  all  his 
symptoms  had  returned  as  before.  An  exploratory  laporatomy 
was  performed  on  May  7,  and  a  large  chronic  ulcer  was  found 
involving  the  lesser  curvature  of  the  stomach  over  its  middle 
third,  and  also  overlapping  to  a  considerable  extent  both 
anterior  and  posterior  surfaces.  There  were  no  adhesions. 
As  the  stomach  was  dilated  a  posterior  no-loop  gastro-jejunos- 
tomy  was  performed. 

No  definite  statement  can  be  made  with  regard  to  the  length 
of  the  intervals  between  the  attacks,  or  the  length  of  the 
attacks  themselves.  The  attacks  may  last  from  a  few  days 
to  months ;  but  very  short  attacks  are  infrequent,  unless  they 
are  interspersed  with  longer  ones.  The  intervals  likewise  vary 
very  much.  The  patient  may  have  had  one  or  two  attacks 
each  year,  or  the  latter  may  be  marked  by  frequently  recurring 
attacks,  with  a  free  interval  of  only  a  month  or  two  between 
each.  The  only  general  statement  one  is  justified  in  making  is 
that  the  intervals  tend  to  become  shorter,  and  the  attacks  more 
prolonged  and  severe,  as  the  case  progresses,  and  that  it  is 
more  common  for  some  symptom  of  "  indigestion  "  to  be 
present  during  the  intervals,  than  for  the  patient  to  be  abso- 
lutely free  from  symptoms  and  able  to  eat  anything  with 
impunity. 

When  the  free  intervals  are  longer  in  duration  than  a  year, 
and  particularly  when  they  are  so  long  as  in  the  following  case,* 
it  is  a  difficult  matter  to  be  sure  that  the  attacks  depend  upon 
the  presence  of  one  ulcer  only,  although  such  cases  occur  in 
which  only  one  ulcer  may  be  found  in  the  stomach.  Even  in 
the  latter  case  it  is  possible  that  a  fresh  ulceration  may  have 
occurred  in  the  scar  of  an  old  ulcer. 

A.  S.,  female,  aged  thirty- two  years,  was  admitted  to 
University  College  Hospital,  on  April  7,  1911.  She  had  had 
three  distinct  attacks  of  pain  and  vomiting,  each  lasting  a  few 
months . 

The  first  occurred  twelve  years  ago,  the  second  nine  years, 
and  the  third  six  years  ago.  So  that  there  was  an  interval  of 
more  than  two  years  between  each  attack,  during  which  she 
was  apparently  well.  A  fourth  attack  commenced  two  and  a 
half  years  before  admission,  and  during  this  time  the  symptoms 
had  been  constantly  present.  She  was  suffering  from  a  sharp 
pain  across  the  umbilical  region,  which  came  on  sometimes 
directly  after  food,  and  sometimes  not  till  one  and  a  half  hours 
later.  The  pain  was  not  relieved  by  food,  there  were  no 
*  U.C.H.  O.-P.  Department,  1911,  Dr.  C.  Bolton,  No.  1460. 
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paroxysmal  attacks  of  pain  independent  of  the  ingestion  of 
food,  and  the  pain  did  not  wake  the  patient  up  during  the 
night.  There  was  also  some  pain  in  front  of  the  sternum  from 
the  second  costal  cartilage  down  to  the  ensiform  process,  and 
also  between  the  shoulders.  This  was  associated  with  a  feel- 
ing of  weight  and  tightness  in  this  situation.  The  most 
prominent  symptom,  however,  was  vomiting,  which  some- 
times commenced  at  once,  and  at  other  times  three  or  four 
hours  after  food.  Vomiting  occurred  three  or  four  times  a 
day,  and  relieved  the  pain,  but  lately  only  once  a  day  in  the 
evening.  There  had  never  been  any  blood  in  the  vomit.  The 
patient  also  complained  of  fulness  after  eating,  eructations  of 
gas  and  the  contents  of  the  stomach,  which  was  like  water  if 
they  took  place  four  hours  after  eating.  There  was  consider- 
able wasting.  The  tongue  was  dry  and  furred,  the  gums  clean, 
and  the  bowels  constipated. 

On  distending  the  stomach  with  C02  it  was  found  to  extend 
well  below  the  umbilicus,  and  the  lesser  curvature  was  easily 
mapped  out  in  the  epigastrium.  The  total  HC1  secreted  was 
0'393  per  cent.  An  X-ray  examination  of  the  stomach  showed 
that  there  was  a  large  amount  of  the  bismuth  meal  in  the  organ 
six  and  three-quarter  hours  after  administration .  In  nine  hours 
the  stomach  was  empty.  Peristalsis  was  very  active. 

At  the  operation  a  chronic  ulcer  was  found  close  to  the 
pylorus,  the  pyloric  canal  being  thereby  narrowed. 

The  later  symptoms,  particularly  the  vomiting,  were 
dependent  chiefly  upon  pyloric  stenosis  and  gastric  dila- 
tation. 

It  is  not  so  usual  for  pain  and  vomiting  to  be  constantly 
present  from  the  beginning  as  for  definite  remissions  to  occur, 
and  in  cases  where  this  is  so  careful  inquiry  will  show  that  one 
or  more  attacks  of  short  duration  have  frequently  preceded  the 
onset.  The  statements  of  patients  are  sometimes  very  in- 
definite, neither  can  they  always  remember  past  events  very 
accurately,  so  that  in  many  cases  their  histories  are  only 
approximately  true. 

In  the  following  case*  the  symptoms  had  been  almost  con- 
stantly present  from  the  beginning  : 

J.  H.,  male,  aged  forty-two  years,  coal  porter,  was  admitted 
to  University  College  Hospital  on  January  5,  1910.  He  had 
been  perfectly  well,  and  never  had  any  gastric  disturbance  till 
six  months  before  admission.  For  the  past  six  months  the 
patient  had  been  subject  to  pain  in  the  "stomach."  This 
pain  had  never  left  him  for  more  than  three  or  four  days  at  a 
time,  and  it  became  more  frequent  and  severe  during  the  past 
six  weeks.  The  pain  came  on  in  paroxysms,  which  doubled 

*  U.C.H.  O.-P.  Department,  1911,  Dr.  C.  Bolton,  No.  14. 
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him  up.  It  was  situated  in  the  epigastrium  and  left  side,  and 
seemed  to  be  present  at  all  times,  but  became  worse  on  the 
ingestion  of  food  either  at  once  or  one  to  two  hours  later.  It 
wakened  him  up  in  the  night,  and  food  gave  no  relief.  Vomit- 
ing began  three  months  after  the  pain.  Sometimes  the  food 
was  vomited  and  sometimes  a  sour  fluid  only,  which  was 
streaked  with  blood  occasionally.  The  vomiting  occurred 
when  the  pain  was  at  its  height  after  meals,  and  it  relieved  the 
pain.  Patient  sometimes  vomited  fluid  in  the  morning  before 
breakfast.  The  paroxysms  of  pain  had  lately  become  very 
frequent,  and  each  lasted  half  an  hour  to  three  hours .  He  could 
tolerate  a  light  diet  best,  and  was  always  made  worse  by  solid 
food.  He  had  lost  flesh  during  the  last  month.  The  tongue  was 
furred,  the  teeth  bad,  and  the  appetite  variable.  The  bowels 
were  regular.  The  pain  apparently  started  in  the  middle  line 
above  the  umbilicus,  and  spread  to  the  ribs  and  left  side  of  the 
abdomen,  and  up  the  left  side  of  the  chest.  It  was  relieved 
by  sodium  bicarbonate  very  quickly.  There  was  diffuse 
tenderness  over  the  whole  of  the  epigastrium,  and  some 
rigidity  of  both  recti.  The  total  HC1  secreted  was  0'339  per 
cent. 

At  the  operation,  which  was  performed  on  February  17,  a 
chronic  ulcer  was  found  involving  the  posterior  wall  of  the 
stomach  just  in  front  of  the  pylorus,  and  extending  over  the 
small  curvature  on  to  the  anterior  wall.  There  were  adhesions 
of  this  portion  of  the  stomach,  and  also  the  first  part  of  the 
duodenum  to  the  liver. 

It  is  to  be  noticed  that  the  symptoms  in  the  above  case 
had  lasted  six  months  only,  and  it  is  certainly  true  in  my 
experience  that  the  cases  having  a  long  history  are  more 
likely  to  have  intervals  free  from  pain  than  those  having 
a  short  ore.  Cases,  however,  have  been  described  in  which 
the  patient  has  had  almost  constant  pain  for  even  more 
than  thirty  years.  Cases  of  this  sort  probably  include  those 
with  complications  such  as  pyloric  stenosis,  and  there  is  no 
doubt  that  the  duration  of  symptoms  in  such  cases  of  chronic 
ulcer  will  be  shortened  in  the  future  by  more  efficient  medical 
and  surgical  treatment. 

In  the  following  case*  there  were  short  attacks  of  pain,  with 
rather  longer  intervals  between,  during  which  the  patient  was 
in  perfect  health,  and  could  eat  anything  without  the  slightest 
discomfort. 

S.  F.,  aged  twenty-three  years,  female,  was  admitted  to 
University  College  Hospital  on  June  14,  1910,  as  a  case  of 
perforated  gastric  ulcer.  She  was  operated  upon  at  once,  and 
a  chronic  indurated  ulcer  found  on  the  anterior  wall  of  the 

*  U.C.H.  Surgical  Case-Books,  1910,  Mr.  Barker,  Females,  vol.  cclxi.,  p.  375. 
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stomach  nearer  to  the  small  than  the  large  curvature,  and 
situated  almost  a  third  of  the  length  of  the  stomach  from  the 
cardia  and  two-thirds  from  the  pylorus .  There  was  a  perforation 
in  the  centre  of  its  base  about  as  large  as  the  cross-section  of  a 
lead  pencil.  The  following  history  was  obtained  from  her  when 
she  was  convalescent :  For  the  last  two  years  she  had  been  subject 
to  attacks  of  pain  and  vomiting.  The  attacks  lasted  from  two 
or  tliree  days  to  a  month,  and  the  intervals  between  the  attacks 
from  two  to  four  months.  During  the  intervals  she  was  in 
perfect  health  and  digestion,  and  could  eat  anything  without 
any  trouble  whatever.  The  pain  came  on  about  a  quarter  to 
half  an  hour  after  food,  or  sometimes  longer.  Whether  the 
food  was  solid  or  liquid,  hot  or  cold,  it  still  caused  her  pain. 
Food  never  relieved  the  pain,  although  during  the  actual 
eating  of  a  meal  she  had  no  pain.  The  pain  was,  as  a  fact, 
more  or  less  constantly  present,  but  at  the  times  stated  it 
became  very  acute  and  stabbing.  It  also  frequently  kept  the 
patient  awake  during  the  night.  The  pain  was  situated  in  the 
epigastrium,  from  which  it  used  to  shoot  to  the  back  and 
shoulders.  Sometimes  the  pain  was  in  the  lower  part  of  the 
abdomen.  The  vomiting  was  occasional,  and  most  frequent  in 
the  very  bad  attacks .  It  relieved  her  pain.  She  never  vomited 
blood.  There  were  eructations  of  sour  fluid  and  gas .  The  bowels 
were  constipated.  Before  these  attacks  of  pain  commenced,  the 
patient  had  had  slight  indigestion  on  and  off  for  two  or  three 
years,  consisting  of  fulness  after  food,  flatulence,  and  sour 
eructations.  Five  days  before  admission,  during  one  of  her 
attacks  of  pain,  the  patient  vomited,  and  after  this  a  very 
severe  and  sudden  pain  seized  her ;  she  got  better,  and  went  to 
work  till  eight  hours  before  her  admission  to  the  hospital, 
when  she  had  a  more  severe  attack,  which  persisted  until  she 
was  operated  upon. 

Broadly  speaking,  we  thus  see  that  the  course  of  chronic 
gastric  ulcer  is  very  similar  in  most  patients,  but  that 
individual  cases  differ  considerably  in  regard  to  the  details  of 
the  clinical  phenomena  exhibited  by  them. 

The  course  of  the  disease  may  be  suddenly  interrupted  by 
perforation  or  haemorrhage,  or  the  clinical  picture  may  gradually 
alter  on  the  supervention  of  some  sequela,  as  cicatricial  con- 
traction or  cancer.  In  other  cases  recovery  ensues,  or  death 
occurs  from  some  intercurrent  disease. 

The  duration  of  chronic  ulcer  is  apparently  subject  to  great 
variations.  As  a  fact  it  can  hardly  be  said  to  have  a  definite 
duration,  as  it  does  not  pass  through  a  definite  course,  but  is 
propagated  by  adverse  external  conditions  which  are  impressed 
upon  it. 

We  are  quite  unable  to  determine  how  long  an  ulcer  of  the 
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stomach  usually  remains  open.  Whether  the  ulcer  is  found 
at  an  operation  or  after  death,  it  is  impossible  to  say  how  long 
it  has  already  existed,  or  how  long  it  might  have  continued 
had  no  operation  been  performed  or  [had  the  patient  not 
died.  All  one  can  endeavour  to  find  out  is  the  limits  of 
time  between  which  such  ulcers  have  been  known  to  produce 
symptoms. 

I  have  already  stated  that  symptoms  may  be  present  from 
a  few  months  to  many  years.  This  statement  is  undoubtedly 
correct,  and  I  think  it  is  also  true  that  many  ulcers  of  large 
extent,  with  greatly  excavated  and  thickened  bases  and 
undermined  edges,  are  quite  unable  to  heal  at  all.  I  think  all 
will  admit  that  the  duration  of  symptoms  may  not  correspond 
with  the  actual  duration  of  the  disease.  One  has  no  guarantee 
that  the  time  of  onset  of  symptoms  tells  us  the  age  of  the 
ulcer,  because  we  have  seen  that  not  only  may  a  chronic  ulcer 
be  latent  in  regard  to  the  symptoms  produced,  but  that  acute 
ulcer,  from  which  chronic  ulcer  arises,  is  usually  latent.  If  the 
symptoms  date  from  a  sudden  profuse  attack  of  haemorrhage, 
it  is  probable  that  the* onset  of  the  ulcer  coincided  with  this 
attack,  but  chronic  ulcer  does  not  begin  thus  as  a  rule.  Not 
many  acute  ulcers,  which  announce  their  presence  by  a  haemor- 
rhage, are  followed  by  chronic  ulcer,  because  the  case  is  usually 
carefully  treated  for  at  least  a  month,  during  which  the  ulcer 
has  every  chance  to  heal.  When  the  first  symptoms  are  those 
of  "  indigestion  "  or  slight  pain,  it  is  very  uncertain  whether 
an  ulcer  is  present  at  all,  and  we  have  already  seen  how 
impossible  it  is  to  attribute  these  symptoms  directly  to  acute 
ulcer. 

Another  difficulty  is  presented  by  the  fact  that  the  dis- 
appearance of  symptoms  does  not  necessarily  imply  the  healing 
of  the  ulcer.  The  reappearance  of  the  symptoms  again  may 
mean  a  fresh  ulcer,  or  their  continuance  some  complication  or 
sequela.  Statistics  obtained  from  operation  cases  are  perhaps 
more  reliable  than  those  obtained  from  fatal  cases.  When  an 
intelligent  patient  is  convalescent  from  an  operation,  a  fairly 
accurate  history  can  be  obtained  from  him,  whereas  in  cases 
of  death  from  ulcer  the  patient  is  not  in  a  condition  to  be 
closely  questioned  when  he  comes  under  observation;  and  if 
the  ulcer  is  unsuspectingly  found  at  an  autopsy  an  accurate 
history  has  not  usually  been  obtained. 

Several  observers  have  inquired  into  the  point,  and  their 
results  vary  in  estimating  the  average  duration  of  the  disease 
to  be  from  two  to  five  years.  In  a  series  of  eighty-one  cases 
ot  chronic  ulcer,  proved  to  be  such  at  operation  at  University 
College  Hospital,  I  found  that  the  period  of  time,  two  to  four 
years,  included  the  largest  number  of  cases. 
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The  result  was  as  follows : 


Time. 

Under  1  year 

1  to  2  years 

2  4 
4  6 
6  8 
8  10 

10  12 

12  14 

14  16 

16  18 


18 
20 
25 


20 
25 
30 


Total 


Number  of  Cases. 

9 

10 
23 

9 
9 
3 
6 

2 
4 

3 
2 
JL 

81 


The  average  duration  was  about  five  and  a  half  years.  I 
have  seen  one  case  which  commenced  with  hsematemesis 
twenty-five  years  before  death,  and  during  the  whole  of  this 
time  she  had  almost  constant  symptoms  pointing  to  chronic 
ulcer,  which  was  found  post  mortem. 

The  onset  o£  the  symptoms  associated  with  chronic  ulcer  of 
the  stomach  is  usually  insidious,  and  the  early  symptoms  vary 
somewhat  according  to  age  and  sex. 

In  women,  and  particularly  in  those  under  the  age  of  thirty- 
five  years,  the  disease  usually  begins  with  symptoms  of 
"  indigestion,"  fulness  after  meals,  eructations  of  gas  and  fluid, 
sometimes  symptoms  referable  to  the  chest,  and  sometimes 
slight  pain.  In  a  smaller  number  of  cases  definite  severe  pain 
with  or  without  vomiting  may  be  the  earliest  symptom,  and  in 
other  cases  sudden  hgematemesis .  The  latter  mode  of  origin 
is  very  suggestive  of  one  from  acute  ulcer. 

In  cases  in  which  the  origin  is  probably  alcoholic  gastritis, 
morning  vomiting  may  be  prominent.  The  subjects  complain- 
ing of  the  latter  mode  of  origin  are  perhaps  usually  over 
thirty-five  years  of  age.  In  men  under  thirty -five  years  of 
age  the  disease  begins  as  in  women  of  that  age,  except  that 
pain  is  a  more  prominent  symptom  in  the  early  stages. 

An  onset  with  haematemesis  is  apparently  rarer  in  men  of  all 
ages  than  in  women. 

In  men  over  thirty-five  years  of  age  the  illness  most  fre- 
quently commences  with  definite  pain,  such  as  is  commonly 
found  in  ulcer.  Any  other  symptoms  which  are  present  appear 
to  lie  quite  in  the  background.  In  some  such  cases  the  pain  is 
occasionally  stated  to  have  had  a  definite  onset,  the  patient 
being  able  to  remember  exactly  when  it  started. 

In  any  case,  whatever  be  the  mode  of  onset,  the  disease 
pursues  its  long  course,  as  described  above. 
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Latent  Ulcer. — I  have  already  stated  that  the  presence  of  a 
chronic  ulcer  in  the  stomach  does  not  necessarily  imply  that 
the  patient  will  exhibit  the  symptoms  of  the  disease.  By  the 
term  "  latent  ulcer  "  is  meant  such  an  ulcer  which  gives  rise 
to  no  characteristic  symptoms. 

The  patient  may  merely  suffer  from  symptoms  which  are 
ascribed  to  "indigestion,"  such  as  fulness,  flatulence,  and 
eructations,  pain  and  vomiting  being  entirely  absent. 

On  the  other  hand,  one  may  be  quite  unable  to  obtain  a 
history  of  gastric  disorder  at  all.  In  my  experience  the  latter 
type  is  very  rare.  The  ulcer  may  be  found  post  mortem,  or  it 
may  declare  itself  by  an  attack  of  haemorrhage  or  perforation, 
its  presence  having  been  in  each  case  quite  unsuspected. 
Cases  have  been  recorded  in  which  a  local  abscess  of  unknown 
origin  has  been  opened  and  found  to  be  due  to  a  perforated 
gastric  ulcer. 

A  very  important  class  of  case  is  that  in  which  a  latent  ulcer 
has  led  to  some  sequela,  the  origin  of  which  is  thus  rendered 
very  obscure,  and  may  only  be  recognized  at  an  operation 
undertaken  for  the  relief  of  the  symptoms,  or  in  some  cases 
after  death. 

The  following  case  illustrates  this  point : 

P.  A.  A.,  male,  aged  forty-nine  years,  had  been  subject  to 
attacks  of  migraine  almost  every  week  for  the  first  twenty-five 
years  of  his  life.  After  this  age  the  attacks  became  less 
frequent,  and  when  I  saw  him  in  June,  1912,  he  only  occasion- 
ally had  an  attack. 

About  the  age  of  twenty-five  years,  when  the  migraine  was 
beginning  to  subside,  he  developed  "  indigestion."  His  chief 
symptoms  were  a  feeling  of  fulness  and  discomfort,  which 
appeared  about  an  hour  after  each  meal,  and  occasional  eruc- 
tations of  fluid  which  burned  his  throat,  and  sometimes  tasted 
sour  and  at  other  times  bitter.  Food  did  not  relieve  his 
symptoms.  There  was  occasional  vomiting,  but  it  was  rather 
difficult  to  say  whether  it  was  due  to  the  "  indigestion  "  or  the 
migraine.  There  was  never  any  pain  or  tightness  in  the  chest, 
and  the  patient  did  not  regard  his  illness  in  a  serious  light  till 
three  years  ago,  when  he  commenced  a  different  type  of 
vomiting.  He  stated  that  his  attacks  of  migraine  seemed  to 
gradually  merge  into  his  present  condition.  He  still  had  the 
same  symptoms  of  "indigestion,"  but  the  vomiting  altered. 
He  vomited  about  two  or  three  hours  after  meals  an  acid, 
brown,  frothy  fluid,  sometimes  in  large  amount,  but  the 
average  amount  was  a  pint.  There  was  a  little  nausea  and 
increased  salivation  before  the  vomiting,  but  it  was  un- 
accompanied by  any  effort,  and  occurred  quite  easily.  A  little 
waterbrash  also  preceded  it.  On  each  occasion  the  stomach 
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was  completely  emptied,  and  his  symptoms  were  relieved. 
There  was  never  any  blood  or  coffee-grounds  material  in  the 
vomited  matter.  His  appetite  was  bad,  and  the  bowels  regular. 
He  had  never  passed  any  blood  or  black  matter.  During  the 
last  two  years  he  had  lost  flesh.  He  commenced  washing  out 
his  stomach,  which  afforded  him  much  relief,  and  often  noticed 
that  there  was  bile  in  the  wash- water.  On  examination  of  the 
patient  I  found  that  he  complained  of  the  fulness  and  dis- 
comfort over  the  whole  epigastrium  and  the  lower  part  of  the 
sternum,  the  maximum  spot  being  situated  immediately  over 
the  ensiform  cartilage.  On  distending  the  stomach  with  gas 
it  was  found  to  be  considerably  dilated.  Seven  hours  after  a 
meal  the  stomach  contained  large  amounts  of  semidigested 
food.  When  the  stomach  was  examined  by  means  of  the 
X  rays,  the  greater  curvature  was  found  to  extend  to  a  point 
half-way  between  the  umbilicus  and  the  pubes.  There  was 
some  delay  in  the  complete  emptying  of  the  stomach,  although 
peristalsis  was  well  marked.  The  stomach  contents,  extracted 
after  a  test-meal,  were  very  viscid  from  the  amount  of  mucus 
mixed  with  them,  and  contained  O2664  per  cent,  of  hydro- 
chloric acid. 

Thinking  that  there  was  probably  an  old  ulcer  present 
obstructing  the  pylorus,  an  operation  was  undertaken. 

It  was  found  that  the  anterior  wall  of  the  pyloric  region  of 
the  stomach  was  considerably  thickened  and  firmly  adherent 
to  the  under-surface  of  the  liver,  and  that  the  great  omentum 
was  also  drawn  up  and  adherent.  The  stomach  was  dilated, 
but  the  pylorus  not  obstructed.  A  gastroenterostomy  was 
performed.  The  case  was  one  of  chronic  gastric  ulcer  associ- 
ated with  the  so-called  "acid  gastritis,"  the  dilatation  being 
due  to  fixation  of  the  pylorus  to  the  liver,  the  emptying  of  the 
organ  being  thus  impeded.  At  the  present  time  the  patient  is 
quite  free  from  all  symptoms,  and  has  gained  weight. 

Other  clinical  types  oJ  chronic  ulcer  have  been  described, 
according  as  to  whether  pain,  vomiting,  or  haematemesis  pre- 
dominates the  clinical  picture ;  but  I  do  not  think  that  any 
useful  purpose  can  be  served  by  such  a  classification. 

It  is  quite  true  that  pain,  as  an  isolated  symptom  apart  from 
vomiting  and  haematemesis,  is  particularly  characteristic  of 
ulcer  in  middle-aged  men,  but  there  is  no  difference  between  this 
pain  and  that  experienced  by  other  classes  of  people,  and  the 
fact  that  vomiting  is  often  absent  does  not  appear  to  me  to  be 
a  sufficient  reason  for  placing  such  cases  in  a  separate  group. 
It  is  also  true  that  vomiting  may  be  a  particularly  prominent 
symptom  when  pronounced  gastric  catarrh  or  nervous  irrita- 
bility are  associated  conditions,  but  this  fact  can  hardly  be 
regarded  as  constituting  a  sufficient  reason  to  warrant  the 
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description  of  a  "  vomiting  type  "  of  ulcer,  especially  as  the 
vomiting  does  not  depend  upon  the  presence  of  the  ulcer. 
Repeated  haemorrhage  never  occurs  absolutely  alone  in  chronic 
ulcer  in  the  absence  of  other  symptoms,  so  that,  even  though 
it  is  a  prominent  and  repeated  feature  of  some  cases,  I  can  see 
no  reason  to  group  these  cases  under  a  special  heading. 

This  is  particularly  true,  since  those  cases  in  which  repeated 
haemorrhage,  apart  from  any  other  symptom,  occurs  are  un- 
doubtedly forms  of  recurrent  acute  ulcer,  which  have  been 
mistaken  for  the  chronic  form  of  the  disease.  Neither  is  one 
justified  in  speaking  of  a  "  cachectic  form  "  of  ulcer,  because 
in  such  cases  the  cachexia  is  due  to  some  complication,  and 
not  to  the  presence  of  the  ulcer. 

2.  THE  SYMPTOMS  OF  CHRONIC  ULCER. 

Pain  is  the  most  frequent  symptom  of  chronic  ulcei .  It  is 
present  in  every  case  at  some  period  of  its  course,  except  in 
the  latent  forms  of  the  disease.  It  has  not  any  constant 
feature,  which  distinguishes  it  from  that  due  to  other  gastric 
conditions,  but  the  sum  total  of  all  its  qualities  forms  a 
fairly  definite  guide  by  which  ulcer  can  be  recognized  in  many 
cases.  As  time  goes  on  the  type  of  pain  tends  to  alter  in  a 
large  number  of  cases,  owing  to  the  occurrence  of  adhesions 
and  cicatricial  contraction  of  the  stomach,  or  of  some  other 
complication  or  sequela. 

The  position  of  the  pain  in  the  vast  majority  of  cases  is  in 
the  epigastrium,  and  particularly  in  the  middle  line  in  some 
position  between  the  ensiform  cartilage  and  the  umbilicus, 
although  it  may  be  described  more  to  one  or  other  side,  and 
occasionally  beneath  the  costal  margin  in  the  left,  or  even  in 
the  right,  hypochondriac  region.  It  is  commonly  localized  to 
one  spot,  where  it  may  remain,  or  from  which  it  often  radiates 
either  up  the  sternum  or  across  the  lower  ribs  to  the  back, 
more  frequently  on  the  left  than  the  right  side.  There  may  be 
a  localized  spot  of  pain  in  the  back  just  to  the  left  of  the  spinous 
processes  of  the  vertebrae,  and  about  the  level  of  the  tenth  or 
eleventh  rib,  but  this  posterior  pain  may  be  situated  above  or 
-below  this  point  for  the  distance  of  two  or  three  vertebrae. 
When  situated  at  its  upper  limit,  it  is  often  described  as  occurring 
between  the  shoulder-blades.  The  pain  may  appear  to  go 
right  through  from  the  front  to  the  back,  or  through  the 
shoulder-blade.  In  rare  cases  its  radiations  may  extend  more 
widely,  and  it  may  be  described  as  "  rising  up  into  the  throat," 
or  extending  towards  the  shoulders,  and  even  all  over  the 
abdomen,  or  into  the  lower  part  of  the  back. 

The  pain  is  not  always  of  the  radiating  type,  but  may  be 
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limited  to  the  epigastrium,  and  may  be  associated  with  a  corre- 
sponding pain  in  the  back  or  in  the  side.  The  epigastric  area 
affected  by. the  pain  is  usually  small,  and  can  be  definitely 
pointed  to  by  the  patient.  One  cannot,  however,  say  that  it 
has  a  distinct  shape  and  size.  The  position  of  the  pain  is 
maintained  with  great  constancy  not  only  in  one,  but  in  all 
attacks. 

The  pain  occurs  at  some  period  during  the  process  of  gastric 
digestion,  and  is  absent  when  the  stomach  is  empty.  It  is 
sometimes  described  by  patients  as  being  constant,  particu- 
larly in  late  cases  and  when  a  complication  is  present.  In  such 
cases  there  is  often  retention  of  food  in  the  stomach,  and  the 
taking  of  food  increases  the  pain. 

In  a  few  cases  the  pain  may  come  on  only  towards  evening 
or  at  night ;  in  other  words,  at  a  late  period  in  the  digestion  of 
the  chief  meal  of  the  day,  this  meal  being  eaten  by  some 
patients  in  the  middle  of  the  day,  and  by  others  in  the  evening. 

The  pain  not  uncommonly  awakes  the  patient  up  in  the  early 
hours  of  the  morning,  or  prevents  his  going  to  sleep.  Although 
a  patient  may  be  awakened  during  the  night  by  the  symptoms 
of  functional  disorder  of  the  stomach,  such  a  state  of  affairs  is 
uncommon  as  compared  with  that  occurring  in  ulcer.  It  is  a 
point  of  some  importance  in  diagnosis.  There  is  also  another 
type  of  pain  in  chronic  ulcer  which  comes  on  in  paroxysms, 
during  which  the  patient  appears  to  be  in  great  suffering,  and 
which  is  usually  said  to  be  quite  independent  of  the  ingestion 
of  food.  In  all  such  cases  there  is  no  doubt  that  the  stomach 
contains  the  highly  acid  remains  of  a  meal,  if  no  more. 

The  time  at  which  the  pain  commences  during  the  period  of 
gastric  digestion  varies.  There  are  two  groups  of  cases.  In 
the  first  the  pain  comes  on  in  the  early  stages,  and  in  the  second 
during  the  later  stages  of  digestion,  but  either  type  of  pain  may 
be  associated  with  an  ulcer  in  any  part  of  the  stomach.  When 
the  pain  comes  on  early,  the  patient  usually  states  that  it 
appears  from  about  a  quarter  to  half  an  hour  after  eating,  but 
sometimes  it  may  come  on  at  once  or  in  five  minutes,  or,  on  the 
other  hand,  not  till  one  hour  after  the  ingestion  of  food.  When 
the  pain  appears  late  in  the  digestive  process,  it  comes  on  about 
two  to  four  hours  after  a  meal,  and  in  such  cases  the  patient 
may  state  that  it  occurs  before  meals.  There  is  usually  no 
pain  whilst  the  patient  is  eating.  In  the  early  stages  the 
quality  of  the  food  taken  affects  the  character  of  the  pain. 
It  is  worse  after  solid,  and  particularly  coarse,  than  liquid,  food. 
Also  food  which  excites  a  copious  flow  of  gastric  juice,  as,  for 
instance,  beef,  bread,  and  meat  extracts,  causes  more  pain 
than  one  which  leaves  the  stomach  rapidly,  and  excites  only  a 
moderate  flow  of  gastric  juice.  After  a  solid  meal  the  pain  may 
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appear  rather  more  slowly  than  after  a  liquid  meal,  and  in  the 
latter  case  it  may  pass  away  more  rapidly. 

Very  hot  and  very  cold  substances  may  bring  on  the  pain. 
In  the  later  stages  the  patient  has  usually  cut  off  his  solid  food 
considerably,  and  at  this  stage  liquids  may  cause  great  pain, 
or  he  may  state  that  no  matter  what  he  takes  his  pain  is  equally 
bad.  The  pain  may  disappear  before  the  next  meal.  If  it 
continues  until  more  food  is  eaten,  the  next  meal  either  relieves 
it,  or  the  pain  becomes  worse  after  an  interval  of  time. 

When  the  pain  comes  on  during  the  later  stages  of  digestion, 
it  is  more  likely  to  be  relieved  by  food  than  when  it  comes  on 
earlier.  The  typical  condition  in  which  food  gives  relief  is 
that  in  which  pain  comes  on  two  or  three  hours  after  a  meal ; 
in  this  case  eating  food,  particularly  that  rich  in  proteins, 
promptly  puts  a  stop  to  the  pain.  Such  cases  often  awaken 
up  in  the  early  morning  hours  with  pain,  which  is  relieved  by 
eating.  Alkalis  will  likewise  relieve  this  pain,  and  drinking 
water  may  produce  a  similar  effect.  In  each  case  the  same 
result  is  produced,  the  gastric  juice  is  either  neutralized  or 
diluted,  and  the  pain  ceases  because  it  has  been  caused  by  the 
gastric  juice.  In  such  cases  the  patient  volunteers  the  state- 
ment that  food  relieves  his  pain,  and  he  eats  food  in  conse- 
quence. In  another  type  of  case  the  patient  may  state  that 
food  partially  relieves  the  pain,  or  that  it  sometimes  does  so, 
or  that  it  may  relieve  it  for  a  while,  or  that  one  kind  of  food 
relieves  it  and  another  makes  it  worse ;  this  occurs  chiefly  in 
cases  in  which  the  pain  comes  on  during  the  earlier  periods  of 
digestion,  but  also  sometimes  when  it  comes  on  later,  or  in 
cases  in  which  it  is  more  or  less  continuous.  It  is  not  justifiable 
to  divide  these  cases  clinically  into,  types,  because  such  a 
classification  would  not  have  a  true  pathological  basis,  since 
pain  commencing  at  any  time  during  digestion  may  be  associ- 
ated with  an  ulcer  in  any  position.  It  has  been  stated  by  many 
observers  that  when  the  ulcer  is  situated  towards  the  cardiac 
end  of  the  stomach,  the  pain  comes  on  during  the  early  period 
of  digestion,  and  that  when  it  is  situated  near  the  pylorus,  it 
appears  later.  The  question  is,  of  course,  complicated  by  the 
varying  degrees  of  stenosis  caused  by  pyloric  ulcers.  Haber- 
shon  [1]  recognizes  a  special  class  of  case  in  which  the  ulcer  is 
situated  near  the  pylorus,  causes  pain  which  appears  two  hours 
after  food,  and  is  relieved  by  eating.  On  the  other  hand, 
Bertrand  Dawson  [2]  has  pointed  out  that  ulcers  near  the 
pylorus  are  very  apt  to  cause  pain  very  soon  after  meals.  A 
study  of  my  own  cases  leads  me  to  conclude  that  if  pain  comes 
on  in  the  early  stages  of  digestion,  the  ulcer  is  quite  as  frequently 
situated  near  the  pylorus  as  on  the  small  curvature  nearer  the 
f  undus  ;  but  that  when  the  pain  comes  on  later,  the  ulcer  is  more 
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likely  to  be  situated  near  the  pylorus  than  towards  the 
fundus.  In  one  of  my  cases  there  was  a  large  chronic  ulcer 
involving  the  cardiac  orifice,  and  also  a  duodenal  ulcer.  The 
pain  came  on  one  hour  after  meals. 

I  think,  however,  there  is  no  doubt  that  an  ulcer,  quite  close 
to  or  involving  the  cardiac  orifice  and  giving  rise  to  cardiac 
spasm,  will  cause  pain  immediately  after  food,  and  an  ulcer 
having  similar  relations  to  the  pylorus  will  be  most  likely  to 
cause  pain  when  the  acidity  of  the  gastric  contents  is  at  its 
height.  It  has  also  been  stated  that  if  the  pain  and  tenderness 
are  situated  in  the  upper  part  of  the  epigastrium,  the  ulcer  will 
be  found  at  the  cardiac  end,  but  if  in  the  lower  part,  the  ulcer 
will  be  pyloric.  If  this  statement  were  true,  one  would  expect 
an  ulcer  situated  near  the  cardiac  end  of  the  stomach  to  cause 
pain  occurring  soon  after  food,  and  also  situated  just  below  the 
xiphisternum ;  whilst  an  ulcer  at  the  pyloric  end  should  cause 
pain  occurring  late  in  the  digestive  process,  and  also  situated  just 
above  the  umbilicus .  Such  a  condition  of  affairs  may  exist ; 
but,  on  the  other  hand,  pain  may  come  on  at  once  after  food, 
and  be  situated  just  above  the  umbilicus.  I  think  the  question 
largely  turns  upon  whether  the  ulcer  happens  to  evoke  cardiac 
or  pyloric  spasm,  and  whether  cicatricial  contraction  is  present 
or  not. 

Alexis  Thomson's  twenty-eight  cases  [3]  of  gastric  ulcer  appear 
to  show  that,  when  the  small  curvature  is  involved,  the  pain  is 
particularly  liable  to  come  on  within  the  first  hour  after  eating, 
and  that  when  much  induration  and  adhesions  are  also  present, 
the  pain  is  most  often  constant.  He  also  found  that  the  pain 
of  pyloric  ulcers  in  most  cases  commenced  from  one  to  two 
hours  after  meals. 

Whether  the  pain  is  relieved  by  food  depends  on  the  time  it 
appears,  not  upon  the  position  of  the  ulcer.  When  the  pain 
comes  on  late,  it  is  more  likely  to  be  relieved  by  food. 

No  general  statement  can  be  made  to  which  there  are  not 
numerous  exceptions,  so  that  I  can  see  no  advantage  in 
endeavouring  to  divide  the  cases  into  types  according  to  the 
time  of  onset  of  the  pain.  In  all  cases  relief  from  pain  is 
afforded  when  the  stomach  is  emptied  naturally  or  by  vomiting, 
which  is  sometimes  voluntarily  induced,  or  by  lavage. 

Pain  due  to  gastric  ulcer  differs  from  that  occurring  in 
"simple  indigestion  "  in  its  severity.  Its  character  is  described 
in  various  ways  by  patients,  each  description  implying  severity. 
There  appear  to  be  two  qualities  of  pain,  the  one  sharp  and  the 
other  dull.  The  former  is  described  in  such  terms  as  "  shoot- 
ing," "sharp,"  "violent,"  "stabbing,"  "doubling  up";  the 
latter  as  "dull,"  "gnawing,"  "heavy,"  "boring,"  "aching." 

Sometimes   the  two   qualities  are  combined    in  the  same 
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patient,  but  perhaps  more  often  they  are  found  separately  in 
different  patients.  The  dull  pain  is  commoner  than  the  sharp 
variety.  Patients  undoubtedly  suffer  from  sudden  paroxysmal 
attacks  of  pain,  which  "  bring  them  up  sharp,"  and  last  for  a 
few  minutes  ;  but  the  ordinary  pain  occurring  after  meals  begins 
more  slowly.  At  first  there  may  be  merely  a  feeling  of  dis- 
comfort or  tightness  and  fulness,  which  soon  takes  the  shape 
of  pain;  this  gradually  increases  in  intensity,  attaining  a 
maximum  point,  at  which  vomiting  occurs,  the  pain  being 
relieved.  At  the  beginning  of  one  of  the  patient's  attacks,  and 
especially  in  the  earlier  attacks,  the  pain  is  not  so  severe.  To 
begin  with,  slight  pains  may  occur,  which  are  almost  indis- 
tinguishable from  the  epigastric  discomfort  and  feeling  of 
weight  of  "  simple  indigestion."  These  pass  gradually  into  the 
severe  pains  above  described.  The  early  pains  often  disappear 
before  the  next  meal,  and  later  on  last  during  the  whole  period 
of  digestion,  and  finally  become  constant  with  exacerbations. 

The  severity  of  the  pain  may  be  so  great  that  an  attack  may 
induce  syncope. 

It  is  important  to  recognize  that  there  is  frequently  a  differ- 
ence in  the  sexes  witn  regard  to  this  question  of  pain.  In  a 
man  the  pain  is  more  likely  to  be  sharply  defined,  and  stand 
out  in  comparison  with  all  the  other  symptoms,  and  it  is  also 
more  likely  to  be  constantly  of  the  same  character,  and  more 
clearly  indicative  of  ulcer.  In  a  woman  the  nervous  element 
is  frequently  so  much  in  evidence  that  the  more  definite 
features  of  ulcer  are,  so  to  speak,  overshadowed  and  thrown 
into  the  background. 

It  was  considered  by  the  older  writers  that  the  position 
assumed  by  the  patient  was  an  indication  of  the  position  of  the 
ulcer  in  the  stomach,  since  the  intensity  of  the  pain  might  vary 
with  the  position  of  the  body.  This  idea  was,  of  course,  based 
upon  the  erroneous  hypothesis  that  the  pain  was  due  to  contact 
of  the  base  of  the  ulcer  with  the  gastric  contents.  It  is  cer- 
tainly true  that  now  and  again  one  sees  a  case  which  appears 
to  bear  out  this  idea.  For  example,  I  have  quite  recently  seen 
a  patient  who  stated  that  his  pain  was  always  worse  when 
lying  on  his  right  side  or  back,  and  that  he  obtained  great  ease 
by  lying  on  his  left  side.  At  the  operation  which  was  performed 
upon  him  a  chronic  ulcer  was  found,  which  was  situated  upon 
the  small  curvature  about  1  inch  from  the  cardiac  orifice. 
When  lying  on  his  left  side  the  ulcer  would  be  situated  upper- 
most, and  perhaps  kept  from  contact  with  the  gastric  contents 
by  the  air  which  is  always  present  in  the  fundus.  Such  cases 
are,  however,  the  exception,  and  it  is  by  no  means  uncommon 
for  patients  suffering  from  "  simple  indigestion}"  to  prefer  to 
lie  in  one  or  other  position.  There  is,  therefore,  no  foundation  for 
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the  supposition  that  the  position  assumed  by  the  patient  when  in 
pain  is  an  indication  of  the  position  of  the  ulcer  in  the  stomach. 

A  much  more  important  point  relates  to  the  effect  of  mental  • 
overstrain  and  exhaustion,  and  also  bodily  exertion,  in  inducing 
attacks  of  pain.  This  is  not  to  be  wondered  at  when  one 
considers  the  effects  of  these  two  conditions  upon  many  gastric 
disorders.  Attacks  induced  by  the  nervous  conditions  men- 
tioned are  largely  attributable  to  the  fact  that  the  pain  of  ulcer 
of  the  stomach  is  to  a  great  extent  dependent  upon  the  con- 
dition of  the  nervous  system,  as  has  been  explained  in  the 
section  on  Pathology.  That  physical  exertion  will  increase 
the  pain  of  ulcer  is  well  known,  and  it  is  not  uncommon  for  an 
attack  to  be  initiated  whilst  the  patient  is  undergoing  some 
exertion,  whether  during  the  performance  of  his  daily  occupa- 
tion or  of  some  active  recreation.  The  pain  may  come  on  after 
some  prolonged  strain,  and  then  perhaps  the  attack  depends 
upon  exhaustion  of  the  nervous  system.  How  physical 
exertion  induces  pain  is  not  altogether  clear,  but  it  is  obvious 
that  since  pain  and  tenderness  are  felt  in  the  upper  abdominal 
muscles,  strain  of  these  muscles  may  be  responsible  for  inducing 
an  attack.  It  is  quite  clear  also  that  peristalsis  of  the  stomach 
is  induced  by  movements,  and  it  is  probably  a  fact  that  normal 
or  abnormal  muscular  action  of  the  stomach  is  largely 
responsible  for  the  pain  in  ulcer.  In  some  cases  the  presence 
of  adhesions  materially  assist  the  movements  of  the  stomach 
in  producing  pain.  The  converse  is  likewise  true,  that  rest 
diminishes  the  pain ;  in  fact,  it  is  as  a  rule  quite  impossible  to 
successfully  treat  a  case  of  ulcer  unless  the  patient  is  confined 
to  bed.  Sometimes  attacks  of  pain  seem  to  be  induced  more 
easily  in  cold  and  damp  weather. 

Another  factor  which  may  induce  an  attack  of  pain  is  the 
supervention  of  an  infective  disease.  I  have  already  mentioned 
in  the  section  on  Pathology  that  a  chronic  ulcer  may  be 
attacked  by  a  secondary  acute  ulceration  on  the  supervention 
of  such  a  disease,  and  that  haemorrhage  or  perforation  may 
result.  There  is,  however,  no  distinct  evidence  to  show  that 
an  attack  of  pain  depends  upon  active  ulceration  occurring  at 
that  time.  In  fact,  post-mortem  evidence  goes  to  show  that 
pain  may  be  present,  although  the  ulcer  is  stationary  or  even 
healing,  and  the  subsidence  of  pain  is  no  guarantee  that  healing 
has  even  commenced.  Active  ulceration  is  certainly  not  de- 
termined by  nervous  conditions,  which  will  give  rise  to  an 
attack  of  pain.  It  is  probably  true  that,  although  in  some 
cases  an  active  extension  of  the  ulcer  may  be  occurring,  in 
most  cases  the  attack  is  induced  by  the  effects  of  the  infective 
disease  upon  the  nervous  system,  or  perhaps  upon  the  functions 
of  the  stomach  itself. 
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Occasionally  it  appears  as  if  an  attack  were  induced 
by  the  condition  of  menstruation,  or  that  the  pain  became 
more  severe  at  that  time.  Such  an  occurrence  must  be 
attributed  to  the  effects  of  menstruation  upon  the  nervous 
system. 

The  effect  of  pressure  upon  the  epigastrium  is  to  increase  the 
pain.  If  the  patient  is  experiencing  a  severe  paroxysm  of 
pain,  he  finds  some  relief  in  doubling  himself  up  and  thereby 
lessening  the  tension  in  the  abdominal  muscles.  Firm  pressure 
with  the  flat  of  the  hand  on  the  epigastrium  may  also  assist 
in  lessening  the  pain  under  these  circumstances. 

Vomiting  is  less  frequently  present  as  a  symptom  of  chronic 
ulcer  than  pain.  Excluding  the  vomiting  of  pyloric  stenosis, 
this  symptom  occurs  in  about  two-thirds  of  the  total  number 
of  cases  of  ulcer.  It  is  either  a  direct  effect  of  the  presence 
of  the  ulcer,  or  results  chiefly  from  catarrh  of  the  gastric 
mucous  membrane,  or  is  due  to  the  presence  of  blood  in  the 
stomach.  Some  cases  are  associated  with  muscular  insuffi- 
ciency and  hyper-secretion  of  gastric  juice,  and  occasion- 
ally excessive  nervous  irritability  is  a  cause.  When  the 
vomiting  is  the  direct  result  of  the  ulcer,  it  is  due  to  the  severity 
of  the  pain,  because  it  occurs  when  the  latter  reaches  its  height 
during  an  attack,  and  it  is  never  present  without  pain.  The 
patient  does  not  constantly  vomit.  At  the  beginning  of  the 
illness  the  early  attacks  of  pain  may  be  free  from  vomiting, 
the  latter  coming  on  as  time  passes  and  the  pain  becomes  more 
severe.  The  patient  may  only  vomit  in  the  more  severe 
attacks  of  pain,  or  only  after  a  certain  meal. 

Sometimes  the  patient  states  that  he  has  vomited  "  on  and 
off  "  from  the  beginning  of  the  illness  or  since  a  certain  date. 

The  vomiting,  since  it  is  present  with  pain,  occurs  after  food, 
and  usually  at  a  varying  period  after  the  pain  has  appeared. 
It  is  uncommon  for  patients  to  vomit  immediately  after  meals, 
the  time  being,  as  a  rule,  from  half  an  hour  up  to  three  or  four 
hours  after  the  food  has  been  eaten.  If  vomiting  occurs  at  a 
very  late  period  after  food,  it  is  often  associated  with  motor 
insufficiency  and  delayed  emptying  of  the  stomach,  or  with 
hypersecretion.  Nausea  is  not  always  present  in  association 
with  the  vomiting,  and  it  may  sometimes  occur  in  its  absence. 

The  patient  is  more  likely  to  vomit  after  coarse  and  indi- 
gestible food  than  after  easily  digested  liquids ;  but,  when  the 
disease  has  been  present  for  some  time,  vomiting  may  occur 
after  everything,  liquids,  or  solids,  or  even  predigested  foods. 
In  the  latter  case  gastric  irritability  is  largely  responsible  for 
the  vomiting.  The  stomach  is  usually  completely  emptied  by 
the  act  of  vomiting,  and  the  pain  is  therefore  relieved.  It  is 
not  customary  for  much  straining  to  cccur  during  the  act,  but 
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sometimes  a  good  deal  of  retching  results,  and  there  is  some 
difficulty  before  complete  emptying  occurs.  The  vomiting 
stops  as  soon  as  the  stomach  is  empty.  Sometimes  the 
stomach  does  not  completely  empty  itself,  in  which  case  the 
pain  may  be  easier  after  the  vomiting,  or  it  may  completely 
disappear  to  return  again  after  a  time.  In  other  cases,  when 
the  pain  is  not  relieved  by  vomiting,  there  is  frequently  present 
some  complication  of  the  ulcer  or  adhesions.  In  women  when 
excessive  vomiting  occurs  it  is  frequently  associated  with 
nervous  irritability  of  the  stomach. 

When  marked  gastric  catarrh  is  present,  the  vomiting  may 
be  a  particularly  prominent  symptom,  and  in  some  cases  the 
patient  is  constantly  retching  and  vomiting,  and  may  do  so 
in  the  morning  before  breakfast.  It  is  rare  for  the  vomiting 
to  have  the  character  of  that  due  to  a  dilated  stomach,  unless 
pyloric  stenosis  is  present. 

The  vomiting  which  results  from  a  sudden  haemorrhage  into 
the  stomach  needs  no  further  mention. 

The  vomited  matter  consists  of  food  in  various  stages  of 
digestion  mixed  with  gastric  juice  and  digestive  products, 
such  as  peptones  and  albumoses.  The  character  of  it  depends 
on  the  interval  that  has  elapsed  since  the  last  meal.  If  the 
vomiting  has  occurred  soon  after  the  meal,  the  matter  consists 
of  food  almost  unaltered ;  but  if  late,  of  a  sour  or  bitter  fluid 
consisting  largely  of  gastric  juice  with  small  remnants  of  food, 
and  peptones,  which  gives  it  the  bitter  taste.  Some  of  these 
cases  have  hyperacidity  and  hypersecretion.  Fermentation 
products  are  rare  even  when  muscular  insufficiency  is  present, 
because  in  most  of  the  cases  the  gastric  juice  is  hyperacid,  but 
they  may  be  found  if  the  hydrochloric  acid  is  diminished  and 
if  gastric  catarrh  is  present.  In  the  latter  event  quantities 
of  mucus  are  present.  The  quantity  of  vomit  in  cases  of 
catarrh  may  be  quite  small,  and  consist  of  viscid  mucus  mixed 
with  saliva  resulting  from  the  retching  efforts ;  it  may  be  bile 
stained. 

Pieces  of  tissue  resulting  from  the  invasion  of  the  liver  and 
spleen  were  demonstrated  in  the  vomit  by  Miquel  [4]  and 
Sangalli  [5]  respectively. 

Symptoms  oJ  Dyspepsia. — We  have  seen  that  disturbances 
in  the  functions  of  the  stomach  or  actual  inflammation  of  the 
mucous  membrane  are  very  common  accompaniments  of 
chronic  ulcer.  Some  of  these  conditions  are  secondary  to  the 
presence  of  the  ulcer,  whilst  others  are  dependent  upon  some 
cause  of  "  indigestion."  We  have  also  seen  that  certain  altera- 
tions in  the  functions  of  the  stomach  are  factors  in  the  propaga- 
tion of  the  ulcer.  It  is  not  surprising,  therefore,  that  symp- 
toms indicative  of  such  disturbances  should  be  present.  It  is 
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not  possible  to  group  the  cases  according  as  they  show  symp- 
toms of  irritability,  of  atony,  of  muscular  insufficiency,  or  of 
some  disorder  of  secretion.  All  we  can  say  is  that  the  symptoms 
are  more  often  felt  in  the  epigastric  region  of  the  abdomen 
than  in  the  chest,  and  that  two  symptoms  stand  prominently 
forward.  These  symptoms  are  fulness  or  distension  after 
eating,  and  eructations  of  gas  and  the  fluid  contents  of  the 
stomach,  which  are  commonly  of  a  sour  taste. 

The  symptoms  of  indigestion  may  be  constantly  present  for 
years,  or  the  patient  may  keep  fairly  free  from  them  by  eating 
an  appropriate  diet.  On  the  other  hand,  they  may  only  be 
present  when  the  patient  is  experiencing  an  attack  of  pain  and 
vomiting,  or,  as  we  have  seen  above,  they  may  be  entirely 
absent,  pain  being  the  only  symptom  of  complaint.  Generally 
and  broadly  speaking,  the  symptoms  come  on  after  meals  at 
the  same  period  of  digestion  as  the  pain,  but  this  is  only  a 
very  rough  statement,  to  which  there  are  numerous  exceptions, 
and  it  is  not  uncommon  for  the  patient  to  complain  of  constant 
discomfort  in  the  epigastrium,  with  increase  in  the  symptoms 
after  food,  when  the  pain  comes  on.  It  is  not  uncommon  for 
patients  to  complain  of  discomfort  and  other  symptoms, 
coming  on  after  meals  and  gradually  leading  up  to  pain. 

Fulness  in  the  epigastrium  is  one  of  the  commonest  symp- 
toms. It  is  sometimes  described  as  "  lightness,"  "  flatulence," 
or  a  "blown  up,"  or  "distended"  feeling.  It  is  the  most 
common  symptom  to  come  on  immediately  after  eating.  It 
is  relieved  by  eructating  gas,  but  as  may  be  shown  by  the  X  rays, 
the  stomach  may  be  perfectly  normal  in  appearance  and  not 
actually  distended,  and  it  may  empty  itself  in  the  normal 
time. 

Eructations  of  fluid  are  common.  They  are  more  liable  to 
come  on  at  a  later  stage  of  digestion,  and  are  frequently  associ- 
ated with  the  pain.  The  fluid  brought  up  is  the  contents  of 
the  stomach,  which,  as  the  gastric  juice  is  usually  hyperacid, 
has  a  hot  burning  acid  taste  which  sets  the  teeth  on  edge  and 
makes  them  feel  soft.  The  fluid  may  be  quite  clear  and 
copious,  particularly  if  there  is  hypersecretion  and  some  degree 
of  motor  insufficiency.  The  acidity  is  nearly  always  due  to 
hydrochloric  acid,  and  very  rarely  indeed  to  organic  acids. 
This  condition  is  sometimes  accompanied  by  salivation.  There 
may  be  a  burning  sensation  at  the  lower  end  of  the  sternum 
with  the  eructations,  and  twinging  pains  may  shoot  up  into 
the  neck.  The  symptoms  are  relieved  by  alkalis  or  food. 
The  patients  call  this  symptom  "heartburn,"  "acidity,"  or 
say  that  the  stomach  feels  as  if  it  were  "  full  of  acid."  Some- 
times the  fluid  is  said  to  taste  bitter,  this  taste  being  due  to 
peptones.  In  these  cases  there  is  motor  insufficiency,  and 
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although  there  may  be  hyperacidity,  there  is  no  hypersecretion, 
the  hydrochloric  acid  being  absorbed  and  leaving  the  fluid 
with  products  of  digestion  in  the  stomach.  Such  cases  occur 
independently  of  pyloric  obstruction. 

Eructations  of  gas  occur  alone  or  in  association  with  eructa- 
tions of  fluid.  Flatulence  and  eructations  of  gas  are  very 
common  symptoms  of  chronic  ulcer,  but  there  is  probably  no 
more  gas  in  the  stomach  than  occurs  normally,  except  fer- 
mentation is  present. 

All  the  above  symptoms  are  probably  due  to  alterations,  slight 
or  marked,  in  the  elasticity  and  motility  of  the  stomach.  In 
some  cases  the  irritability  of  the  gastric  nervous  mechanism  is 
so  marked  that  the  ordinary  amounts  of  easily  digestible  food 
give  rise  to  a  feeling  of  distension,  and  cause  irregular  motor 
disturbances,  which  become  more  marked  as  the  acidity  of 
the  gastric  contents  increases.  In  other  cases  a  temporary 
or  permanent  dilatation  of  the  organ  has  resulted,  and  there 
is  considerable  retention  of  food,  the  gastric  juice  being  usually 
hyperacid  and  often  hypersecretion  is  present.  In  most  cases 
there  are  no  symptoms  before  breakfast,  as  the  stomach  has 
emptied  during  the  night  or  vomiting  has  occurred.  A  vague 
sense  of  discomfort  in  the  upper  part  of  the  abdomen  may  be  the 
chief  symptom  complained  of,  but  as  a  rule  there  are  present 
the  definite  symptoms  mentioned  above. 

Tightness  or  a  feeling  of  weight  in  the  chest,  usually  in  the 
centre  at  the  level  of  the  fourth  costal  cartilage  or  at  the 
ensiform  cartilage,  but  sometimes  in  the  upper  part  of 
the  chest,  may  be  complained  of,  but  not  so  frequently  as  the 
above-mentioned  symptoms.  Sometimes  this  feeling,  which 
comes  on  at  once  or  a  little  while  after  meals,  may  amount  to 
actual  pain,  which  passes  back  between  the  shoulder-blades 
or  up  into  the  shoulders.  This  feeling  is  often  relieved  by 
eructations,  and  is  probably  dependent  upon  irritability  of  the 
stomach,  particularly  at  the  cardiac  end  and  lower  portion  of 
the  oesophagus. 

On  careful  inquiry  into  the  history  of  a  case  it  will  sometimes 
be  elicited  that  the  disease  has  commenced  as  a  case  of  simple 
indigestion  with  chest  symptoms,  and  that  as  time  has  passed 
the  symptoms  have  settled  down  into  the  abdomen,  and  the 
pain  due  to  the  presence  of  ulcer  has  appeared  later. 

The  appetite  is  not  affected  by  ulcer  of  the  stomach,  but  it 
varies  according  to  the  condition  of  the  stomach  itself.  The 
patient  may  be  afraid  to  eat  when  the  pain  is  severe  and  comes 
on  soon  after  meals,  but  in  those  cases  in  which  the  pain  comes 
on  at  a  later  stage  in  digestion,  and  is  relieved  by  food,  the 
patient  eats  readily,  as  he  finds  that  he  obtains  relief  by  so 
doing.  In  some  cases  the  patient  acquires  a  craving  for  food. 
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The  latter  symptom  is  particularly  likely  to  occur  in  cases  of 
hyperacidity  and  hypersecretion.  In  the  later  stages  of  the 
disease,  especially  when  there  is  chronic  catarrh  and  diminished 
secretion  of  gastric  juice,  or  when  the  pain  and  vomiting  is 
incessant,  the  appetite  becomes  diminished  and  the  patient 
has  no  relish  for  food. 

The  bowels  are  in  most  cases  constipated.  The  condition 
of  hyperacidity  is  largely  responsible  for  this,  but  sometimes 
the  enforced  abstinence  from  solid  food,  or  the  milk  diet 
administered,  are  important  factors  in  increasing  this  con- 
dition. In  those  cases  with  anaemia  constipation  is  to  be 
expected.  Diarrhoea  may  occur  in  association  with  haemor- 
rhage. 

The  temperature  of  the  body  is  never  affected  by  uncom- 
plicated ulcer  of  the  stomach,  even  though  the  ulcer  is  ex- 
tending and  sloughs  are  separating  from  the  base.  When 
fever  occurs,  there  has  been  either  haemorrhage  or  some  local 
inflammatory  complication  of  the  ulcer,  or  some  other  disease 
is  present,  which  has  no  direct  connection  with  the  ulcer. 
When  fever  is  found  in  association  with  sloughing  of  the  base 
or  with  secondary  acute  ulceration  of  the  edge  of  an  ulcer, 
there  will  always  be  found  a  local  infective  disease  in  some  part 
of  the  body,  or  a  general  septicaemia,  which  is  the  cause  of  both 
the  fever  and  the  acute  extension  of  the  ulcer. 

The  changes  in  the  urine  are,  as  has  already  been  pointed 
out,  largely  due  to  the  conditions  associated  with  the  ulcer. 
In  the  condition  of  hyperacidity,  and  particularly  hypersecre- 
tion, the  acidity  of  the  urine  is  diminished. 

The  urine  may  even  become  alkaline  if  much  vomiting  or 
motor  insufficiency  of  the  stomach  are  associated  conditions. 
The  chlorides  of  the  urine  are  diminished,  and  the  phosphates 
often  increased.  In  such  a  condition  it  may  have  a  milky 
appearance,  and  the  specific  gravity  is  raised.  Urates  and  uric 
acid  may  be  deposited  when  the  urine  cools. 

Continuous  vomiting  or  dilatation  of  the  stomach  produces 
a  diminution  in  the  amount  of  the  urine.  When  perforation 
occurs,  the  urine  may  be  suppressed. 

Those  cases  which  suffer  from  inanition  due  to  any  of  the 
causes  mentioned  above,  may  show  acetone  and  diacetic  acid 
in  the  urine,  and  this  is  particularly  the  case  if  the  patients 
have  suffered  from  prolonged  vomiting,  or  if  the  food  has  been 
withheld  as  a  means  of  treatment.  Such  patients  may  exhibit, 
although  very  rarely,  the  toxic  symptoms  associated  with  the 
presence  of  these  bodies  in  the  urine.  Such  symptoms,  to 
which  Dreschfeld  and  Moore  [6],  Tirard  [7],  and  others  have 
particularly  drawn  attention  include  headache  and  giddiness 
with  epigastric  pain  and  persistent  vomiting,  and  a  peculiar 
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smell  of  the  breath ;  but  more  severe  phenomena  may  manifest 
themselves,  such  as  delirium,  dyspnoea,  drowsiness,  coma,  and 
convulsions.  These  symptoms  usually  commence  suddenly, 
and  subside  in  a  few  days  as  the  acetone  disappears  from  the 
urine ;  on  the  other  hand,  death  may  occur. 

Rolleston  and  Tebbs  [8]  investigated  the  urine  of  40  females 
and  4  males  suffering  from  gastric  ulcer.  Of  the  40  females 
2  patients,  who  were  fed  by  the  mouth  from  the  beginning, 
showed  no  diacetic  reaction  in  the  urine.  Of  the  remaining 
38  cases  the  reaction  was  obtained  in  33,  and  it  appeared 
whether  complete  starvation  was  practised  or  whether  rectal 
feeds  were  administered.  The  time  of  starvation,  complete  or 
partial,  extended  over  a  variable  period  of  two  to  twelve  days. 
The  diacetic  acid  appeared  in  the  urine  from  the  first  to  the 
fourth  day  of  starvation,  the  average  being  from  two  to  three 
days,  and  disappeared  with  the  establishment  of  mouth  feed- 
ing, but  not  at  once.  The  date  of  disappearance  was  variable, 
from  one  to  fourteen  days,  the  average  being  five. 

The  4  male  cases  did  not  show  the  diacetic  reaction,  or  it 
only  appeared  after  long  periods  of  starvation.  These  ob- 
servers also  examined  the  urine  for  diacetic  acid  in  many  other 
diseases,  and  they  found  that  this  substance  was  almost  in- 
variably absent  in  other  gas tro -intestinal  diseases  as  long  as 
food  was  administered  by  mouth.  They  concluded  that  the 
essential  factor  in  the  production  of  diaceturia  was  starvation, 
and  that  the  female  sex  was  especially  predisposed  to  it.  The 
age  of  the  patient  makes  no  difference.  The  administration 
of  glucose  by  the  rectum  had  no  effect  upon  the  occurrence 
of  diacetic  acid  in  the  urine,  but  the  administration  of  glucose 
by  the  mouth  caused  its  rapid  disappearance. 

If  the  patient  is  treated  by  complete  abstinence  from  food, 
the  urea  of  the  urine  is  relatively  decreased,  and  the  ammonia 
both  absolutely  and  relatively  increased. 

Small  quantities  of  albumin  and  albumoses  may  be  found, 
and  it  is  said  that  albumin  is  particularly  likely  to  be  present 
after  an  attack  of  pain  and  haemorrhage. 

In  a  large  number  of  cases  of  gastric  ulcer  the  urine  is  quite 
normal. 

The  nutrition  is  maintained  normally  in  gastric  ulcer,  but 
wasting  may  occur  in  advanced  cases  with  persistent  pain  and 
vomiting,  or  in  those  patients  who  are  the  subjects  of  chronic 
gastric  catarrh  or  dilatation  of  the  stomach,  whether  due  to 
muscular  insufficiency  or  pyloric  stenosis.  In  all  cases  it  is 
due  to  deficient  assimilation  of  food. 

Acute  wasting  always  occurs  when  patients  are  fed  by  the 
rectum  on  account  of  haemorrhage,  but  on  the  resumption  of 
mouth  feeding  the  patient  soon  gains  flesh  again. 
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The  relation  of  anaemia  and  chlorosis  to  ulcer  has  been 
discussed.  It  is  sufficient  here  to  state  that  anaemia  may 
occur  as  a  complication  of  ulcer  of  the  stomach,  and  that  in 
other  cases  in  which  it  occurs,  it  is  due  to  repeated  loss  of  blood 
from  the  stomach.  It  is  a  good  rule  in  any  case  of  obscure 
anaemia  to  examine  the  stools  for  occult  blood,  as  cases  of 
latent  ulcer  of  the  stomach  may  be  overlooked  unless  this  pre- 
caution be  adopted.  The  degree  of  anaemia  may  be  consider- 
able when  bleeding  has  been  a  prominent  symptom,  but  in 
most  cases  of  gastric  ulcer  the  number  of  red  corpuscles  is  not 
as  a  rule  diminished  below  4,000,000  per  cubic  millimetre,  the 
average  colour  index  being  about  0*7  (Futcher  [9],  Greenough 
and  Joslin  [10]). 

There  is  no  noteworthy  change  in  the  white  corpuscles. 

Nervous  symptoms,  when  they  occur  in  women  the  subjects 
of  chronic  gastric  ulcer,  are  liable  to  cause  a  great  deal  of 
trouble  in  diagnosis.  A  woman  with  nervous  irritability  of 
the  stomach  may,  of  course,  acquire  a  gastric  ulcer;  but,  on 
the  other  hand,  in  many  women  who  are  the  subjects  of 
chronic  ulcer,  the  irritability  of  the  nervous  mechanism  of  the 
stomach  gradually  coines  more  and  more  to  the  front  as  time 
goes  on.  This  may  be  exhibited  by  uncontrollable  vomiting 
or  pain  of  the  typical  nervous  type,  associated  with  widespread 
tenderness  and  cutaneous  hyperaesthesia .  Such  cases  may 
show  wasting,  and  a  condition  of  neurasthenia  may  supervene, 
which,  in  the  absence  of  haematemesis,  masks  the  diagnosis. 
The  difficulty  experienced  in  the  case  of  nervous  conditions  of 
the  stomach  is  to  exclude  the  presence  of  an  ulcer,  which  is 
often  an  impossible  task. 

Amenorrhoea,  if  it  occurs  in  young  women,  is  merely  an 
associated  condition,  and  is  in  no  way  a  symptom  of  ulcer  of 
the  stomach. 
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3.  THE  PHYSICAL  SIGNS  or  CHRONIC  ULCER. 

If  the  patient,  as  is  frequently  the  case,  comes  under  observa- 
tion during  an  attack  of  haematemesis,  a  physical  examination, 
except  of  the  most  superficial  nature,  cannot  be  undertaken; 
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but  in  the  absence  of  this  serious  accident  a  systematic  examina- 
tion is  imperative,  as  the  diagnosis  can  only  be  made  by  a 
consideration  of  the  detailed  history  of  the  case  combined  with 
the  results  of  a  physical  examination.  A  systematic  examina- 
tion of  the  whole  body  should  be  undertaken  in  all  cases, 
because  a  definite  cause  for  the  ulcer  may  be  found  in  some 
local  inflammatory  focus  in  some  part  of  the  body,  or,  at  all 
events,  a  disease  may  be  found  whose  etio logical  significance 
is  not  yet  clear,  but  which  is  sometimes  an  associated  condition. 

These  diseases  have  been  already  discussed,  and  therefore 
in  the  present  section  attention  will  be  devoted  only  to  the 
examination  of  the  abdomen. 

The  tongue  shows  nothing  whatever  that  is  characteristic 
of  the  disease.  An  ulcer  of  the  stomach  produces  no  effect 
whatever  upon  the  tongue.  If  it  shows  any  changes,  such  as 
furring,  alterations  in  size,  consistence,  colour,  or  indentation, 
these  alterations  are  due  to  the  condition  of  the  mouth  or  are 
associated  with  some  disturbance  in  the  functions  of  the 
stomach  or  intestines,  or  they  are  due  to  some  febrile  com- 
plication. 

The  teeth  and  gums  should  be  thoroughly  examined  be- 
cause, although  I  have  not  found  that  pyorrhoea  is  any  com- 
moner in  patients  with  ulcer  of  the  stomach  than  in  other 
individuals,  attention  to  the  condition  of  the  mouth  is  essential 
in  the  treatment  of  gastric  ulcer,  as  in  all  other  diseases  of  the 
stomach. 

The  examination  of  the  abdomen  needs  great  care,  and  may 
not  be  satisfactorily  completed  at  one  examination  owing  to 
rigidity  of  the  abdominal  muscles,  resulting  either  from  the 
method  of  breathing  or  the  nervousness  of  the  patient. 
Rigidity  of  the  abdominal  muscles  is  an  important  physical 
sign,  and  particular  care  is  needed  to  be  quite  certain  that 
any  rigidity  found  is  a  true  viscero-motor  reflex  and  not  due 
to  the  above  conditions. 

In  conducting  the  examination  the  first  point  to  be  deter- 
mined is  the  position  of  the  pain,  and  it  is  always  the  best  plan 
to  ask  the  patient  to  put  his  finger  upon  the  spot.  This  spot, 
large  or  small,  should  always  be  situated  in  the  same  position 
in  all  attacks,  and  should  correspond  in  position  with  the 
hyperalgesic  point.  In  determining  the  position  of  the  latter 
point  the  epigastrium  should  be  palpated  carefully  with  the 
point  of  a  finger,  lightly  to  begin  with,  and  then  more  firmly, 
noting  the  degree  of  pressure  necessary  to  elicit  tenderness. 
The  patient  will  in  most  cases  quite  easily  find  the  spot  him- 
self, and  be  able  to  say  whether  or  not  it  is  usually  present 
with  the  pain,  and  whether  its  position  is  constant.  The 
superficial  tenderness  of  the  skin  is  next  tested  by  stroking 


SYMPTOMATOLOGY  OF  CHRONIC  ULCER       211 

its  surface  with  the  head  of  a  pin.  It  will  be  found  that  this 
superficial  tenderness  has  very  ill-defined  areas,  and  that,  as 
Mackenzie  rightly  states,  at  one  moment  the  patient  will  say 
the  skin  is  tender,  and  on  returning  to  this  part  a  few  minutes 
after  may  say  that  it  is  not  tender ;  so  that  this  type  of  tender- 
ness is  not  so  valuable  as  the  deep  tenderness,  although  the 
region  where  it  is  found  corresponds  with  that  of  the  deep 
tenderness.  If  there  is  no  superficial  tenderness,  the  sensitive- 
ness of  the  skin  should  be  tested  by  picking  up  a  portion  of 
it  between  the  finger  and  thumb  and  gently  squeezing  it. 

Hyperalgesia  of  the  structures  forming  the  anterior  abdominal 
wall  is  present  in  certain  areas  of  the  epigastrium  in  addition 
to  the  pain.  The  structures  affected  are  the  skin,  the  muscular 
layer,  and  the  subperitoneal  tissue.  The  sensitiveness  is  most 
marked  in  the  muscular  layer.  The  peritoneum  itself  is  in- 
sensitive, but  the  subperitoneal  tissue,  which  is  richly  supplied 
with  nerves  and  nerve  endings,  is  very  sensitive.  In  cases 
when  the  recti  are  separated  tenderness  may  be  experienced  by 
the  patient  when  the  tissue  between  the  muscles  is  palpated ; 
this  is  chiefly  due  to  the  increased  sensitiveness  of  the  sub- 
peritoneal  tissue.  TJie  region  of  hyperalgesia  corresponds  with 
the  seventh,  eighth,  and  ninth  dorsal  segments,  which  Head  [1] 
found  to  be  superficially  tender  in  diseases  of  the  stomach. 
The  anterior  portions  of  the  seventh,  eighth,  and  ninth  dorsal 
areas  occupy  the  region  of  the  epigastrium  between  the  ensi- 
form  cartilage  and  umbilicus  in  order  from  above  downwards. 

It  is  comparatively  rare  for  more  than  the  anterior  portions 
of  these  areas  to  be  affected,  although  sometimes  tender  spots 
may  be  situated  just  to  the  left  of  the  spine  in  the  posterior 
portions,  and  more  rarely  still  the  whole  of  the  area  may  be 
affected,  when  the  hyperalgesia  extends  as  an  irregular  band 
round  the  left  side  from  front  to  back.  It  will  be  seen,  there- 
fore, that  these  areas  of  hyperalgesia  correspond  in  position 
with  the  pain  experienced  in  ulcer  of  the  stomach,  but  that, 
whilst  the  occurrence  of  pain  in  the  back  is  frequent  in  ulcer, 
tenderness  in  the  back  is  distinctly  rare  in  comparison.  When 
the  tenderness  in  the  back  is  present,  the  area  affected  lies  just 
to  the  left  of  the  spine,  and  is  situated  opposite  the  tenth, 
eleventh,  or  twelfth  dorsal  vertebrae.  The  epigastrium  is  the 
position,  therefore,  to  which  particular  attention  is  to  be  given, 
and  in  each  case  of  ulcer  of  the  stomach  there  is  one  spot  of 
deep  tenderness  in  this  position. 

The  pain  is  stated  to  be  at  a  maximum  at,  and  to  start  from, 
this  spot.  At  all  stages  of  the  disease  the  spot  has  the  same 
situation  when  it  is  present,  and  it  corresponds  in  position 
with  the  maximum  pain.  It  is  usually  limited  to  a  small 
area,  but  the  size  varies,  and  as  its  boundaries  are  indefinite, 
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its  exact  shape  cannot  be  sharply  marked  out.  Its  size  is 
roughly  about  that  of  a  two-shilling  piece,  but  this  varies  a 
little  as  to  whether  an  attack  of  pain  has  recently  occurred 
or  not. 

Sometimes  a  little  diffuse  tenderness  exists  around  it  over  an 
area  about  half  as  big  as  the  palm  of  the  hand,  but  there  is  always 
one  localized  spot  in  the  centre  of  this  of  maximum  tender- 
ness. It  is  usually  situated  in  the  middle  line,  somewhere 
between  the  ensiform  cartilage  and  the  umbilicus,  but  sometimes 
to  the  left  of  this  line,  or  under  the  costal  margin,  but  rarely 
over  the  lower  ribs,  and  less  commonly  to  the  right.  It  may 
be  situated  on  a  level  with,  and  to  the  left  of,  the  umbilicus. 
Sometimes  it  is  oval  in  shape  and  situated  in  the  centre, 
extending  up  and  down  almost  to  the  ensiform  cartilage  and 
umbilicus.  Mackenzie  was  of  opinion  that  when  the  ulcer  was 


FIG.  4. — DIAGRAM  TO  ILLUSTRATE  THE  POSITIONS  OF  THE  TENDER  POINTS  IN 
THREE  CASES  OF  CHRONIC  GASTRIC  ULCER  SITUATED  QUITE  CLOSE  TO  THE 
PYLORUS. 

Gastro-enterostomy  was  performed  in  each  case. 

situated  near  the  cardiac  end  of  the  stomach,  the  site  of  pain  and 
hyperalgesia  was  in  the  upper  part  of  the  epigastrium ;  when 
the  ulcer  was  in  the  middle  of  the  stomach,  the  site  of  pain  and 
hyperalgesia  was  in  the  mid-epigastrium  ;  and  when  the  ulcer 
was  at  the  pylorus,  the  pain  was  felt  at  the  lowest  portion  of  the 
epigastrium;  but  a  glance  at  the  accompanying  diagrams 
(Figs.  4  and  5)  will  show  that  it  is  impossible  to  foretell  the 
position  of  the  ulcer  from  the  position  of  the  pain  and  tender 
spot. 

I  have  the  notes  of  cases  in  my  possession  in  which  such  a 
relation  is  observed,  but  it  is  certainly  not  the  rule ;  therefore, 
in  any  individual  case  it  cannot  be  depended  upon  as  an  aid 
to  the  diagnosis  of  the  position  of  an  ulcer.  If  the  pain  and 
tenderness  depended  upon  irritation  of  the  base  of  the  ulcer 
itself  one  would  expect  the  tender  spot  due  to  a  cardiac  ulcer 
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to  be  higher  in  position  than  that  due  to  a  pyloric  one,  since 
the  cardiac  end  of  the  stomach  is  represented  in  the  spinal 
cord  at  a  higher  level  than  the  pyloric  end.  The  pain,  however, 
does  not  depend  upon  such  a  cause,  as  we  have  seen. 

The  intensity  of  the  tenderness  and  also  its  superficial  extent 
depend  upon  the  time  at  which  the  patient  is  examined. 

If  such  an  examination  takes  place  during  an  interval  be- 
tween two  attacks  of  illness,  no  tenderness  will  be  found,  pro- 


FIG.  5. — DIAGRAM  TO  ILLUSTRATE  THE  POSITIONS  OF  THE  TENDER  POINTS  IN  FIVE 
CASES  OF  CHRONIC  GASTRIC  ULCER  SITUATED  ON  THE  SMALL  CURVATURE. 

The  ulcers  of  the  upper  three  cases  were  situated  about  the  centre  of  the  curvature, 
and  those  of  the  lower  two  between  the  latter  point  and  the  cardiac  orifice. 
Each  case  was  operated  upon. 

vided  the  patient  is  free  from  symptoms.  If  he  is  examined 
during  an  attack  of  pain,  the  tenderness  is  very  intense  and  more 
or  less  widespread.  During  an  attack  of  pain  the  painful  spot 
becomes  very  tender,  the  area  varying  in  extent.  As  the  pain 
subsides,  the  tenderness  lessens,  and  after  the  pain  has  passed 
away  the  tenderness  remains  for  a  while  before  it  also  dis- 
appears. When  the  pain  is  constant,  the  tenderness  is  constant 
and  may  be  exquisite.  The  time  the  tenderness  outlasts  the 
pain  varies  from  a  few  hours  to  a  day  or  two.  The  intensity 
of  the  tenderness  varies  greatly  in  different  patients.  A 
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knowledge  of  these  facts  will  be  of  great  assistance  to  the  prac- 
titioner, because  a  tender  spot  must  not  always  be  expected 
to  be  present  in  cases  of  ulcer. 

Superficial  hyperalgesia  of  the  skin,  which  is  recognized  by 
stroking  it  with  the  head  of  a  pin,  of  any  marked  degree  is  not 
particularly  characteristic  of  ulcer ;  it  is  much  more  character- 
istic of  a  purely  gastric  neurosis,  particularly  if  it  is  widespread. 

Muscidar  rigidity  of  the  upper  divisions  of  the  rectus  muscle 
is  commonly  associated  with  the  deep  tenderness  described 
above.  It  is  a  reflex  phenomena  and  due  to  the  same  cause. 
It  is  most  frequently  encountered  on  the  left  side,  but  may  be 
seen  on  the  right  side  precisely  for  the  same  reason  that  the 
tenderness  may  be  situated  to  the  right  of  the  middle  line. 
Both  recti  may  be  rigid.  Care  must  be  taken  that  the  abdomen 
is  relaxed,  and  that  the  patient  is  breathing  naturally  during 
the  examination.  There  may  be  only  a  slight  increase  of  tone 
on  the  affected  side,  and  the  two  muscles  must  be  compared, 
in  order  to  detect  any  difference  that  may  exist.  On  the  other 
hand,  the  muscle  may  be  permanently  contracted  and  feel 
quite  hard  and  rigid.  An  increase  in  the  superficial  reflex 
may  also  be  detected  in  association  with  the  hyperalgesia. 
When  the  skin  of  the  epigastrium  is  lightly  stroked,  the  upper 
division  of  the  rectus,  particularly  the  left  rectus,  contracts 
more  quickly  and  strongly  than  normally  is  the  case,  and  it 
may  remain  contracted.  This  reflex  may  sometimes  even  be 
obtained  by  stimulating  the  skin  over  the  lower  ribs  almost 
as  high  as  the  axilla. 

Dilatation  of  the  stomach  is  not  uncommonly  present  in 
simple  chronic  ulcer,  quite  apart  from  an  organic  stricture  of 
the  pylorus.  The  dilatation  which  results  from  pyloric  ob- 
struction will  be  discussed  in  another  section.  It  never  attains 
the  proportions  which  may  be  seen  when  the  latter  compli- 
cation is  present,  and  therefore  is  not  so  readily  recognized 
on  examination.  The  dilatation  does  not  differ  from  that 
seen  in  "  simple  indigestion  "  associated  with  muscular  in- 
sufficiency, except  that  it  is  usually  associated  with  hyper- 
acidity of  the  gastric  juice,  and  that  the  formation  of  organic 
acids  is,  therefore,  in  most  cases  absent.  This  dilatation 
may  be  a  temporary  or  permanent  condition,  the  latter  being 
more  frequent  after  middle  age.  It  is  due  to  a  loss  of  tone 
in  the  muscular  coat  of  the  stomach  resulting  from  one  of 
the  causes  previously  mentioned,  or  from  pyloric  spasm.  Since 
the  enlargement  of  the  stomach  is  not  very  great,  simple 
physical  examination  of  the  abdomen  does  not  give  very  re- 
liable information;  this  is  particularly  the  case  because  one 
is  unable  to  distend  the  stomach  with  gas.  I  think  that  in 
many  cases  of  ulcer,  if  bleeding  has  not  been  a  recent  symp- 
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torn,  the  stomach  could  be  safely  distended  with  gas,  but  in 
any  individual  case  one  is  absolutely  in  the  dark  with  regard 
to  the  condition  of  the  base  of  the  ulcer,  so  that  the  danger 
of  perforation  can  never  be  eliminated.  I  therefore  make  a  rule 
never  to  distend  the  stomach  when  an  open  ulcer  is  judged  to 
be  present. 

It  is  only  on  some  occasions  that  inspection  is  of  value, 
in  which  case  an  ill-defined  prominence  may  be  seen  in  the 
lower  epigastric  region.  In  every  case  of  gastric  ulcer  in 
which  I  have  seen  great  enlargement  of  the  stomach,  so  that 
the  outline  could  be  seen,  and  in  which  visible  peristalsis  was 
noticeable,  pyloric  stenosis  has  invariably  been  found  to  be 
present  at  the  operation.  A  reference  to  the  section  on  Patho- 
logy will  show  that  increased  peristalsis  and  spasm  may  c  ccur 
in  the  stomachs,  whether  dilated  or  not,  of  gastric  ulcer  patients 
in  the  absence  of  any  organic  obstruction.  This  increased 
peristalsis  or  spasm  is  not  visible  to  the  naked  eye  on  inspec- 
tion of  the  abdomen. 

Palpation  gives  very  little  information.  The  splash  sound, 
upon  which  so  much  reliance  was  placed  in  former  years, 
is  only  of  value  under  two  circumstances.  If  it  is  elicited 
at  a  time  when  the  stomach  should  be  empty,  or  over  a 
larger  area  than  normal,  there  is  retention  of  food,  and  some 
dilatation  of  the  organ  is  present.  The  phenomenon  of  splash- 
ing is  obtained  by  shaking  the  patient  or  by  a  sudden  jerk 
of  the  hand  placed  flat  upon  the  region  of  the  stomach.  This 
sign  cannot  always  be  obtained,  and  must  be  distinguished 
from  a  similar  sound  which  may  be  heard  in  the  intestine. 
A  splash  is  of  no  value  if  obtained  within  four  hours  of  a  meal. 
It  is  not  only  important  to  inquire  when  the  last  meal  was  taken, 
but  also  of  what  that  meal  consisted,  because  different  sub- 
stances leave  the  stomach  with  different  degrees  of  rapidity. 
After  a  meal  of  bread  and  milk  the  stomach  should  be  empty 
in  about  three  and  a  half  hours,  but  after  a  full  dinner  of  beef, 
etc.,  it  will  not  be  empty  till  five  and  a  half  or  six  hours  have 
elapsed.  The  time  no  doubt  varies  in  different  people  within 
certain  limits.  It  is  by  no  means  uncommon  to  obtain  a  well- 
marked  splash  sound  in  patients  four  hours  after  an  ordinary 
breakfast  who  are  absolutely  free  from  stomach  symptoms. 
The  splash  sound  is  better  marked  in  the  atonic  than  in  the 
healthy  stomach ;  and  in  the  former  case  it  may  sometimes  be 
obtained  by  making  the  patient  drink  into  his  empty  stomach 
about  2  or  3  ounces  of  water  and  then  shaking  him,  or  by 
palpation. 

Percussion  is  of  very  little  value  unless  the  stomach  is  dis- 
tended with  gas,  which,  as  I  have  said,  is  not  a  permissible 
procedure  incases  of  ulcer.  When  the  patient  lies  on  his  back, 
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the  air  in  the  stomach  rises  to  the  surface  and  the  fluid  contents 
gravitate  into  the  dependent  parts  of  the  stomach. 

This  volume  of  gas  produces  a  tympanitic  note  over  an  area 
varying  in  extent  according  to  the  amount  of  gas  present,  and 
reaching  up  to  the  fifth  rib  on  the  left  side.  When  the  stomach 
is  dilated,  this  area  may  be  found  to  be  increased  downwards, 
and  Traube's  semicircular  space  may  be  depressed ;  but  this 
area  never  coincides  with  the  real  extent  of  the  stomach,  and 
it  is  not  always  easy  to  distinguish  the  character  of  this  re- 
sonance from  that  due  to  the  intestine. 

Auscultatory  percussion,  in  which  the  stethoscope  is  placed 
over  this  resonant  area  and  the  skin  tapped  or  scratched  with 
one  of  the  fingers  in  various  directions  from  the  stethoscope 
until  a  change  of  note  is  obtained,  is  very  useful  for  mapping 
out  the  extent  of  this  area  ;  but,  although  this  can  be  done  with 
great  accuracy,  we  only  really  learn  how  large  a  volume  of  air 
is  present  in  the  uppermost  part  of  the  stomach,  and  the  size 
and  shape  of  the  latter  is  not  indicated. 

The  X  rays  have  proved  of  great  use  in  showing  whether 
the  stomach  is  dilated  and  atonic,  and  whether  or  not  it  is  in 
its  normal  position. 

The  patient,  whose  stomach  should  be  empty  to  begin  with, 
is  given  a  meal  of  a  pint  of  bread  and  milk  with  which  is  mixed 
a  couple  of  ounces  of  bismuth  oxychloride,  and  examined  in 
the  upright  position.  The  normal  stomach  is  a  tubular  structure 
situated  to  the  left  of  the  mid-line,  and  extending  downwards 
from  above  the  costal  margin  to  the  level  of  the  umbilicus, 
where  it  turns  to  the  right  and  slightly  upwards  (Fig.  11, 
p.  349).  The  air  in  the  stomach  occupies  the  fundus  and 
produces  a  clear  area  below  the  heart. 

This  tubular  shape  is  due  to  the  fact  that  the  muscular  coat 
of  the  stomach  is  in  a  constant  state  of  tonic  contraction,  and 
however  much  the  food  is  put  into  the  stomach,  the  upper  level 
should  remain  in  the  same  position. 

It  is  necessary  to  examine  the  patient  immediately  after  the 
meal,  because  the  secretion  of  the  gastric  juice  dilutes  the 
stomach  contents,  and  as  the  stomach  empties  the  bismuth 
tends  to  gravitate  to  the  most  dependent  part  of  the  stomach. 
In  the  condition  of  atony  the  bismuth  shadow  does  not  extend 
upwards  in  this  tubular  form,  the  meal  tending  to  bag  out 
the  greater  curvature,  and  the  level  of  the  shadow  extends 
upwards  in  proportion  to  the  degree  of  atony  and  dilatation. 
The  lower  level  is  seen  below  the  umbilicus  to  varying  extents. 
In  slight  degrees  of  atony  the  food  is  held  up  for  a  time  and 
gradually  sinks,  but  in  a  marked  case  it  drops  straight  to  the 
lowest  part  of  the  stomach.  This  condition  was  described  by 
Leven  and  Barret  [2],  and  later  by  other  observers  (Fig .  1 3,  p .  350 ) 
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Spasmodic  hour-glass  contraction  of  the  stomach  in  associa- 
tion with  gastric  ulcer  occasionally  occurs,  and  apparently 
it  may  be  a  very  persistent  condition.  It  is  to  be  seen  whether 
atony  is  present  or  not.  The  commonest  position  is  at  the 
junction  of  the  upper  and  middle  thirds  of  the  stomach.  The 
bismuth  does  not  pass  very  readily  through  the  constriction, 
and  it  may  be  retained  in  the  upper  sac.  In  such  a  case  the 
lower  end  of  the  shadow  has  a  conical  shape  and  does  not  reach 
the  level  of  the  umbilicus,  neither  does  it  turn  to  the  right. 
To  distinguish  between  the  spasmodic  and  organic  contrac- 
tions Barclay  [3]  recommends  abdominal  massage.  This 
causes  the  spasm  to  more  or  less  relax,  and  if  the  tone  of  the 
stomach  is  good,  the  final  shadow  is  normal  in  outline,  except 
for  a  notch  marking  the  position  of  the  slight  remaining  spasm. 
If  the  stomach  is  atonic,  the  greater  part  of  the  bismuth  may 
drop  quickly  into  the  lower  sac,  and  finally  it  all  collects  in 
the  latter  position.  In  organic  contraction  the  massage  does 
not  make  any  appreciable  difference  in  the  emptying  of  the 
upper  sac .  When  atony  is  present,  the  lower  shadow  is  below 
the  umbilicus.  The  administration  of  belladonna  also  causes 
the  spasm  to  relax. 

Other  appearances  in  the  shadow  have  been  described  in 
ulcer  of  the  stomach,  but  I  have  never  seen  such  phenomena 
myself,  and  should  think  that  an  ulcer  to  produce  such  an 
appearance  must  be  situated  in  a  particularly  favourable 
position  and  possess  a  large  excavated  cavity. 

For  example,  Haudek  [4]  describes  a  special  appearance  of 
the  shadow  seen  in  ulcer.  This  takes  the  form  of  a  patch  of 
bismuth  either  branching  from  the  main  shadow  or  isolated 
from  it.  It  is  usually  found  at  the  lesser  curvature,  and  at 
the  summit  of  it  is  a  gas  bubble.  He  states  that  he  has  ob- 
served this  in  thirty-eight  cases.  The  patch  is  not  influenced 
by  pressure,  and  the  bismuth  is  retained  for  a  considerable 
time  in  this  region;  it  is,  in  fact,  a  diverticular  shadow. 

When  tone  alone  is  defective  in  the  stomach,  the  emptying 
of  the  organ  is  not  necessarily  delayed,  because  peristalsis  may 
be  normal ;  but  when  dilatation  is  present,  there  is  a  delay  in 
the  emptying  of  the  stomach,  because  the  dilatation  depends 
-upon  retention  of  food.  It  is  advisable  to  pass  the  stomach- 
tube  in  patients  suffering  from  gastric  ulcer  as  little  as  possible, 
so  that  the  X  rays  are  again  valuable  for  determining  whether 
the  stomach  empties  itself  in  the  normal  time  or  not.  As  the 
stomach  empties  the  bismuth  settles  lower  and  lower  and 
becomes  smaller  in  amount,  till  finally  only  a  tiny  crescent- 
shaped  shadow  is  left,  which  outlines  the  greater  curvature 
in  the  pyloric  region.  Finally,  the  whole  is  expelled.  If  the 
meal  consists  of  a  pint  of  bread  and  milk,  the  stomach  should 
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be  empty  in  about  three  and  a  half  hours.  It  is  important 
to  determine  whether  the  stomach  is  dilated  or  whether  there 
is  motor  insufficiency  or  not,  as  when  permanent  retention  of 
food  is  present  I  think  the  case  should  be  operated  upon. 

The  presence  of  a  tumour  in  the  abdomen  is  a  physical  sign 
of  great  importance  in  cases  of  ulcer  of  the  stomach,  as  it 
complicates  the  diagnosis. 

Such  tumours  are  due  to  the  secondary  inflammatory  thicken- 
ing in  and  around  the  base  of  the  ulcer. 

The  mass  may  be  composed  of  dense  fibrous  scar  tissue; 
but,  on  the  other  hand,  a  good  deal  of  the  swelling  may  be 
due  to  a  subacute  inflammation,  and  it  not  infrequently  largely 
disappears.  Such  tumours  are  chiefly  found  in  association 
with  pyloric  stenosis  when  they  are  situated  at  the  pylorus. 
When  situated  along  the  small  curvature,  they  are  overlapped 
by  the  liver  and  cannot  usually  be  felt  by  abdominal  palpation. 

I  have,  however,  seen  a  case  in  which  an  indefinite  thicken- 
ing was  felt  in  the  upper  epigastric  region,  which  turned  out 
to  be  in  connection  with  a  saddle  ulcer  on  the  smaUer  curvature, 
which  was  causing  hour-glass  contraction  of  the  stomach ;  such 
a  condition  could  hardly  be  called  a  tumour.  When  the  ulcer 
is  situated  upon  the  anterior  wall  of  the  stomach,  the  omentum 
may  be  adherent  to  the  base,  the  whole  forming  a  mass  which 
can  be  felt  by  abdominal  examination.  An  ulcer  in  this  posi- 
tion may  become  adherent  to  the  anterior  abdominal  wall  by 
tough  adhesions,  which  give  rise  to  an  indefinite  thickening. 
When  the  ulcer  is  situated  in  the  pyloric  region  of  the  stomach, 
a  definite  movable  tumour  may  be  felt,  which  is  often  impossible 
to  distinguish  by  abdominal  palpation  from  cancer.  When 
the  abdomen  is  opened  in  such  cases  and  the  tumour  taken 
out,  the  disease  may  still  be  mistaken  for  cancer,  as  I  have 
observed  on  several  occasions.  Such  a  tumour  may  be  in 
part  due  to  muscular  hypertrophy,  because  it  may  occasion- 
ally be  found  to  vary  in  hardness,  and  it  may  be  adherent  or 
not.  It  is  a  very  rare  occurrence  that  such  a  tumour  can  be 
seen,  but  it  may  be  if  the  patient  is  very  thin.  On  palpation, 
the  tumour  is  usually  found  to  be  small.  It  gives  the  impres- 
sion of  being  about  the  size  of  a  walnut  or  a  tangerine  orange, 
but  tumours  as  big  as  the  fist  or  larger  have  been  described. 
It  is  usually  smooth  and  rounded  or  oval,  but  hard,  and 
commonly  tender.  It  moves  with  respiration,  and  unless  ad- 
herent can  be  moved  in  different  directions  by  the  hand.  If 
it  is  large  enough  to  percuss,  the  note  is  dull.  The  tumour  of 
carcinoma  is  frequently  increased  in  size  by  the  occurrence  of 
enlarged  glands,  but  although  the  glands  may  be  somewhat 
enlarged  in  ulcer,  I  have  never  seen  a  case  in  which  they  so 
added  to  the  enlargement  as  to  materially  increase  the  size  of 
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the  tumour.  The  situation  of  the  tumour  is  in  the  epigastrium, 
usually  in  the  mid-line  or  to  the  right  or  left  of  this,  but  it  may 
be  found  below  the  umbilicus,  depending  upon  whether  the 
stomach  is  dilated  or  not.  When  the  base  of  a  thickened 
ulcer  is  adherent  to  the  liver,  the  tumour  produced  may 
really  be  the  liver  itself  more  or  less  infiltrated  with  fibrous 
tissue. 

In  order  to  determine  the  condition  of  the  gastric  secretion 
it  is  necessary  to  make  an  examination  o£  the  stomach  contents 
obtained  after  the  administration  of  a  test  meal.  I  have 
already  stated  that  it  is  advisable  to  pass  the  stomach-tube 
in  cases  of  suspected  ulcer  as  little  as  possible,  and  if  one  can 
obtain  the  requisite  information  in  other  ways,  not  to  do  so  at 
all.  The  only  method  of  extracting  the  stomach  contents  is 
by  passing  the  tube,  and  the  information  obtained  is  so  valu- 
able, when  taken  in  conjunction  with  other  clinical  phenomena, 
that  it  is  justifiable  to  do  it  in  certain  cases  for  the  purposes 
of  diagnosis.  It  must  never  be  done  in  the  case  of  a  recent 
haemorrhage,  and  the  operation  must  be  carefully  performed 
by  a  skilful  person.  I  think  that  if  it  is  done  in  this  way  the 
risk  of  damaging  any»  ulcer  is  not  very  great.  For  either 
perforation  or  haemorrhage  to  occur  as  the  result  of  passing 
a  stomach-tube,  it  would  be  necessary  for  the  ulcer  to  be  either 
on  the  point  of  perforating  or  bleeding  at  the  moment  of  the 
passing  of  the  tube,  and  the  latter  would  have  to  catch  in  the 
necrotic  patch  or  the  mouth  of  the  artery  and  dislodge  any 
clot  blocking  it.  Such  a  combination  of  circumstances  is  most 
unlikely,  particularly  if  the  tube  is  manipulated  correctly.  It 
is  a  mistake  to  push  the  tube  too  far  down,  because  it  curls 
up  in  the  stomach,  and  the  contents  cannot  be  extracted. 
The  suction  should  be  performed  by  means  of  a  rubber  ball 
and  glass  bottle,  and  care  should  be  taken  not  to  shift  the  tube 
when  the  suction  is  being  produced. 

I  have  never  yet  experienced  any  bad  result  from  passing 
the  stomach-tube.  The  test-meal  is  given  on  an  empty 
stomach,  and  should  consist  of  3  or  4  ounces  of  finely  minced 
beef,  3  or  4  ounces  of  breadcrumb,  and  J  pint  of  water,  or  of 
two  slices  of  bread  and  a  pint  of  tea  or  water.  The  contents 
£re  extracted  after  an  interval  of  two  hours  in  the  first  case, 
and  one  hour  in  the  second.  The  contents  are  filtered,  and 
the  filtrate  used  for  the  estimation. 

Free  hydrochloric  acid  is  tested  if  or  by  Giinsberg's  reagent. 
The  total  amount  of  hydrochloric  acid  secreted — i.e.,  free  and 
combined  with  protein — or  active  hydrochloric  acid,  as  Will- 
cox  [5]  terms  it,  is  estimated  by  the  method  of  Liittke  [6], 
with  the  difference  that  sodium  carbonate  is  added,  as  in 
Hayem  and  Winter's  method  [7].  Liittke 's  method  is  based 
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upon  Vollhardt's  determination  of  the  halogens.  This  method 
has  been  in  use  for  more  than  ten  years  at  University  College 
Hospital,  and  is  undoubtedly  the  best  and  most  accurate 
practical  method.  An  excess  of  sodium  carbonate  is  added 
to  a  given  portion  of  the  filtrate,  which  is  evaporated  to  dry- 
ness  and  fused.  The  residue  is  taken  up  with  the  water,  and 
the  chlorides  in  it  estimated.  These  chlorides  are  equiva- 
lent to  the  free  HC1,  the  protein  HC1,  and  the  inorganic 
chlorides  present  in  the  food.  Another  equal  portion  is 
evaporated  to  dryness  and  fused,  and  the  chlorides,  which 
represent  the  inorganic  chlorides  present  in  the  food  only, 
estimated.  The  difference  between  these  two  results  gives 
the  total  HCl  secreted. 

In  chronic  ulcer  of  the  stomach,  perhaps,  the  majority 
of  cases  show  seme  degree  of  hyperacidity.  The  exact 
number  of  cases  in  which  this  condition  is  found  is  not  definitely 
known,  because  the  numbers  given  by  different  observers 
varies  considerably  (from  about  19  to  65  per  cent.).  Ulcers 
in  the  region  of  the  pylorus  are  more  likely  to  be  asso- 
ciated with  hyperacidity  than  are  ulcers  in  other  positions 
in  the  stomach.  In  the  remaining  cases  the  percentage  of 
HCl  is  normal  or  diminished.  When  the  ulcer  is  causing 
some  obstruction  at  the  pylorus,  there  is  almost  always 
hyperacidity.  When  chronic  gastric  catarrh  is  an  associated 
condition,  the  HCl  is  likely  to  be  diminished.  The  degree 
of  hyperacidity  varies  greatly  in  different  cases.  The  normal 
percentage  of  HCl  in  the  gastric  contents  is  about  0*2,  but 
it  varies  from  about  0'15  to  0*22.  The  highest  percentage  of 
which  I  have  read  is  O5,  but  personally  I  have  never  seen  a 
higher  percentage  than  0*393  in  gastric  ulcer.  The  free  HCl 
is  also  present  in  excess,  but  the  estimation  of  this  is  not  very 
satisfactory. 

Whether  hypersecretion  of  gastric  juice  is  present  or  not  can 
only  be  determined  by  finding  this  fluid  in  the  fasting  stomach. 

When  the  HCl  is  diminished  in  amount,  and  motor  insuffi- 
ciency is  present,  lactic  and  butyric  acids  may  be  found 
in  the  stomach  contents,  owing  to  bacterial  fermentation  of 
the  food.  This  is  an  uncommon  condition  in  gastric  ulcer. 

When  gastritis,  except  such  as  occurs  in  the  immediate 
vicinity  of  the  ulcer,  is  absent,  the  gastric  contents  are  watery, 
and  the  meat  very  finely  broken  up ;  but  when  some  degree  of 
gastritis  is  present,  the  fluid  is  thick  and  more  or  less  viscid 
from  the  admixture  of  mucus.  Pepsin  is  always  present,  and 
also  the  products  of  protein  digestion.  Occult  blood  may  be 
frequently  found  by  employing  the  appropriate  tests. 

The  following  estimation*  is  selected  as  an  example.     The 

*  U.C.H.  Medical  Case-Books,  Dr.  Risien  Russell,  Males,  vol.  dccxxxv.,  p.  687. 
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patient  had  a  chronic  ulcer  on  the  small  curvature,  which  was 
adherent  to  the  liver  by  very  strong  adhesions. 

Free  HC1        ..  ..  ..  0-11096  per  cent. 

Protein  HC1  . .  . .  . .  0-24090 

Total  HC1  secreted       . .  . .  0-35186 

Total  acidity  . .  . .  0-3796 

No  lactic  acid. 

No  occult  blood. 

Album oses  present. 

The  total  acidity,  of  course,  includes  not  only  the  hydro- 
chloric acid,  but  also  the  acidity  due  to  acid  salts  contained 
in  the  food,  and  also  organic  acids,  if  present.  It  is  estimated 
by  titration  with  decinormal  NaOH  solution,  and  the  result 
expressed  in  terms  of  HC1. 

A  microscopical  examination  of  the  gastric  contents  and  of 
the  residual  fluid  of  the  fasting  stomach  is  useful,  particularly 
if  blood  is  present. 

Torulae  and  sarcinse  are  only  found  in  considerable  numbers 
if  there  is  retention  of  food  in  the  stomach  beyond  the  normal 
time.  It  does  not  matter  whether  the  hydrochloric  acid  is 
increased  or  diminished,  although  sarcinae  are  more  common 
when  free  HC1  is  present.  The  various  micrococci  and 
bacilli,  which  are  frequently  found,  are  probably  without 
particular  significance  in  ulcer. 

Various  kinds  of  leucocytes  and  gastric  epithelial  cells  in 
different  degrees  of  degeneration  may  be  found  in  the  residual 
fluid  of  the  fasting  stomach.  If  free  nuclei  are  present,  they 
probably  indicate  disintegration  by  free  HC1.  These  are  not 
altogether  characteristic  of  gastric  ulcer,  and  may  be  found, 
together  with  bacteria  and  a  few  yeast  cells,  in  the  normal 
fasting  stomach.  Large  numbers  of  leucocytes  and  blood- 
corpuscles  indicate  ulceration. 

According  to  Bertrand  Dawson  [8],  in  chronic  ulcer  the 
stomach  is  particularly  free  from  bacteria,  as  he  found  in  a 
series  of  cases  that  there  were  fewer  bacteria  present  than  are 
usually  found  in  the  normal  stomach.  Of  fourteen  chronic 
ulcers  examined,  he  found  the  cultures  remained  sterile  in  ten. 
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4.    HAEMORRHAGE    AND    PERFORATION. 

Haemorrhage.  —  Haemorrhage  due  to  acute  gastric  ulcer  has 
already  been  discussed,  but,  since  the  bleeding  occurring  during 
the  course  of  a  chronic  ulcer  differs  in  some  important  respects 
from  the  former,  it  is  necessary  to  point  out  here  in  what  the 
differences  consist,  and  to  describe  those  features  which  are 
more  particularly  characteristic  of  the  chronic  form  of  the 
disease. 

The  sexes  appear  to  be  equally  liable  to  haemorrhage. 

The  frequency  of  haemorrhage  in  chronic  ulcer  is  not  exactly 
known,  the  numbers  given  by  various  observers  varying  be- 
tween the  wide  percentages  of  16J  (Miquel  [1])  and  84  (Mar- 
tin [2]).  As  a  fact,  it  is  certain  that  every  chronic  ulcer  which 
is  extending  is  constantly  losing  small  amounts  of  blood  from 
the  capillaries  and  small  vessels.  This  blood  mixes  with  the 
food,  and  escapes  by  the  bowel  unnoticed.  Such  a  condition 
is  known  as  "occult  bleeding."  Although  the  blood  escapes 
the  notice  of  the  naked  eye,  it  can  frequently  be  recognized  by 
more  minute  methods  of  investigation,  and  its  presence  con- 
stitutes a  valuable  sign  of  chronic  ulcer.  Whether  it  can  be 
so  recognized  of  course  depends  upon  its  amount.  The  tests 
may  be  applied  to  both  the  stomach  contents  and  the  faeces. 
Before  a  result  is  regarded  as  negative,  it  is  essential  to  con- 
duct three  examinations. 

A  chronic  ulcer  is  not  always  extending  in  the  mucous  mem- 
brane, and  slow  digestion  of  the  fibrous  base  is  not  so  likely 
to  cause  haemorrhage,  so  that  the  intermittent  presence  of 
occult  blood  is  characteristic  of  ulcer.     The  blood  is  stated  to 
be  present  in  sufficient  quantity  to  give  the  tests  in  about  two- 
fifths  of  all  cases  of  chronic  ulcer.     It  is  probable  that  a  greater 
number  than  this  would  show  the  presence  of  blood  if  the  tests 
were  more  frequently  applied,  because  its  presence  is  inter- 
mittent.    I  have  no  doubt  that  every  chronic  ulcer  is  at  some 
period  of  its  existence  associated  with  the  presence  of  occult 
bleeding,  but  the  tests  for  this  may  be  negative,  because  the 
blood  is  in  too  small  a  quantity,  or  the  case  has  been  examined 
at  some  time  when  the  blood  has  been  temporarily  absent.     It 
is  stated  that  occult  blood  is  more  likely  to  be  found  when  the 
pain  is  a  marked  symptom,  but  it  does  not  necessarily  follow 
that  the  ulcer  is  extending  because  pain  is  present,  as  I  have 
already  pointed  out,  and  cases  will  certainly  be  missed  if  they 
are  only  examined  when  pain  is  present.     It  is  obvious  that 
large  amounts  of  badly  cooked  meat  will  interfere  with  the 
tests,  but  it  is  not  usual  to  eliminate  meat  altogether  from  the 
diet  for  this  reason,  because  it  is  considered  that  if  the  meat 
is  well  cooked  and  taken  in  moderate  quantity  a  positive 
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result  may  be  taken  to  indicate  bleeding  from  some  part  of 
the  gastro-intestinal  mucous  membrane.  Personally,  I  con- 
sider that  it  is  the  best  to  eliminate  any  possibility  of  error 
by  excluding  this  article  of  diet  whilst  the  tests  are  being 
performed. 

THE  TESTS  BY  WHICH  OCCULT   BLOOD  MAY  BE  RECOGNIZED 
ARE  AS  FOLLOWS: 

1.  The  detection  of  red  blood-corpuscles  in  the  gastric  con- 
tents  by  the  microscope  may  be  possible,  and  is,  of  course, 
diagnostic.     Granules  of  pigment  or  distorted  corpuscles  may 
be   seen.     Corpuscles  cannot  be  recognized  unless    the   blood 
is  fresh,  and  they  are  destroyed  by  the  hydrochloric  acid  of 
the  gastric  juice. 

2.  A  portion  of  faeces  is  dissolved  in  a  little  water,  and  a  few 
drops  of  concentrated  acetic  acid  added,  or  the  acid  is  added 
to  the  stomach  contents.     The  mixture  is  filtered,  and  ex- 
tracted with  ether.     The  volume  of  ether  used  for  extraction 
should  only  be  about  one-fifth  of  that  of  the  original  solution. 
The  ethereal  solution  will  be  brown  in  colour  if  blood  is  present. 
The  spectrum  of  acid  haematin  may  be  obtained  by  examining 
this  ethereal  extract  wilh  the  spectroscope.     Since  chlorophyll 
gives  a  spectrum  similar  to  acid  haematin,  Weber  [3],  in  order 
to  avoid  error,  suggested  that  the  acid  haematin  should  be 
transformed  into  reduced  haematin,  which  would  then  give 
its  characteristic  spectrum.     The  reduction  is  accomplished  by 
making  the  liquid  alkaline  with  alcoholic  potassium,  extracting 
with  water,  and  then  treating  with  ammonium  sulphide.     This 
test  is  not  particularly  delicate. 

3.  The  test  for  haemin  crystals  is  the  usual  one.     A  small 
portion  of  faeces  or  stomach  contents  is  carefully  dried  in  a 
watch-glass  over  a  spirit-lamp.     The  dried  residue  is  mixed  on 
a  glass  slide  with  a  crystal  or  two  of  common  salt,  and  a  drop 
or  two  of  glacial  acetic  acid  added.     The  liquid  mixture  is 
covered  with  a  cover-glass,  heated  till  bubbles  just  commence 
to  form,  and  then  allowed  to  cool.     The  haemin  crystallizes 
out,  and  is  recognized  by  the  microscope.     The  crystals  have 
the  form  of  rhombic  plates,  and  are  dark  brown  in  colour. 
This  test  is  not  so  delicate  as  the  benzidin  test. 

4.  Korczynski  and  Jaworski's  Prussian  blue  test:   A  little 
of  the  gastric  contents  is  placed  in  a  porcelain  dish,  and  mixed 
with  a  small  quantity  of  potassium  chlorate  and  a  few  drops 
of    concentrated    hydrochloric    acid.     The    mixture    is    then 
slowly  heated  till  dry,  and  the  chlorine  driven  off.     A  drop  or 
two  of  a  dilute  solution  of  potassium  ferrocyanide  are  added, 
when,  if  blood-pigment  is  present,  a  deep  blue  colour  appears. 

Of  course,  it  is  obvious  that  the  test  fails  if  the  patient  has 
taken  any  preparation  of  iron,  or  food  containing  it. 
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5.  There  are  three  chemical  tests  which  are  now  commonly 
used  for  the  detection  of  occult  blood  in  the  faeces,  and  many 
modifications  of  these  tests  have  been  suggested  at  various 
times  by  different  observers.  These  tests  are  the  guaiacum 
test,  the  aloin  test,  and  the  benzidin  test. 

The  guaiacum  and  aloin  tests  are  done  in  the  same  way. 

Three  solutions  are  necessary — a  fresh  solution  of  aloin  or 
guaiac,  an  acid-ether  extract  of  the  faeces,  and  oil  of  turpen- 
tine. The  oil  of  turpentine  must  be  old,  and  have  been  kept 
exposed  to  the  air  in  an  open  vessel  and  in  a  dark  place  for  at 
least  a  month. 

Cammidge  [4]  extracts  the  fat  as  a  first  step  in  the  manu- 
facture of  the  acid-ether  extract,  and  this  procedure  is  to  be 
recommended.  The  fat  is  removed  in  the  usual  way  by 
shaking  5  grammes  of  the  faeces,  made  semi-fluid  by  the 
addition  of  distilled  water,  with  an  equal  volume  of  pure 
ether.  The  ether  is  poured  off  after  the  mixture  has  been 
allowed  to  stand  for  twenty  minutes.  The  residue  is  mixed 
with  one-third  of  its  volume  of  glacial  acetic  acid  and  10  centi- 
metres of  pure  ether.  This  mixture  is  well  shaken,  and  allowed 
to  stand  for  fifteen  minutes,  when  the  acid-ether  extract  is 
poured  off,  and  is  ready  for  use.  The  aloin  solution  is  made 
by  dissolving  in  10  c.c.  of  70  per  cent,  alcohol  as  much  aloin 
as  can  be  taken  on  the  tip  of  a  spatula,  and  allowing  the  solu- 
tion to  stand  till  clear.  To  2  c.c.  of  this  aloin  solution  are 
added  2  c.c.  of  the  acid-ether  extract  of  the  faeces,  and  then 
10  to  15  drops  of  the  ozonized  oil  of  turpentine  is  poured  in 
drop  by  drop.  The  mixture  is  shaken,  and  allowed  to  stand 
for  a  short  time.  If  blood  is  present,  the  lower  half  of  the 
fluid  in  the  test-tube  will  turn  a  rich  cherry  red;  if  no  blood 
is  present,  it  will  remain  light  yellow  in  colour.  If  the  reaction 
is  delayed  for  more  than  ten  to  fifteen  minutes,  it  is  a  doubtful 
one. 

The  guaiac  test  is  performed  in  exactly  the  same  way,  except 
that  a  fresh  solution  of  guaiac  is  used,  and  that  a  blue  colour 
appears  in  place  of  the  cherry  red  one. 

The  value  of  these  two  tests  is  about  the  same,  and  neither 
is  so  delicate  as  the  following  benzidin  test,  which  is  said  to 
give  a  positive  result  in  blood  dilutions  of  O'OOl  per  cent. 
Three  solutions  are  necessary  for  the  performance  of  this  test — 
the  benzidin  solution,  which  is  made  by  dissolving  a  knife- 
pointful  of  benzidin  in  2  c.c.  of  glacial  acetic  acid;  the  solution 
of  faeces,  which  is  made  by  mixing  a  portion  of  faeces  the  size 
of  a  pea  with  2  c.c.  of  water,  and  boiling  the  resulting  mixture; 
and  a  3  per  cent,  solution  of  hydrogen  peroxide.  Ten  or 
fifteen  drops  of  the  benzidin  solution  are  mixed  with  2  or  3  c.c. 
of  the  hydrogen  peroxide  solution,  and  a  few  drops  of  the 
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solution  of  faeces  added.  The  mixture  is  shaken.  If  blood  is 
present,  a  green  or  blue  colour  appears  in  a  minute  or  two. 
Iron,  saliva,  sweat,  pus,  potassium  iodide,  certain  unboiled 
vegetables,  and  other  substances,  may  give  a  positive  reaction. 
Although  this  test  is  very  sensitive  and  good,  it  must  be  con- 
trolled by  the  other  tests  mentioned  above. 

Leaving  the   question  of  occult  bleeding,  and  turning  to 

HEMORRHAGE  WHICH  CAN  BE  RECOGNIZED  BY  THE  NAKED  EYE, 

we  find  that  in  most  cases  of  chronic  ulcer  the  bleeding  is 
moderate  in  amount,  and  that  it  is  exceptional  for  it  to  be 
profuse. 

The  character  of  the  blood  which  is  vomited  depends  upon 
the  rapidity  with  which  it  is  poured  out  of  the  vessels  and  the 
length  of  time  it  is  retained  in  the  stomach. 

In  those  cases  of  moderate  bleeding  which  form  the  majority, 
the  blood  is  poured  out  more  slowly,  and  unless  the  patient  is 
subject  to  vomiting  it  is  more  likely  to  be  retained  for  a  while 
in  the  stomach  than  in  those  cases  in  which  the  bleeding  is 
profuse  and  of  itself  gives  rise  to  vomiting. 

In  the  former  group  the  gastric  juice  has  sufficient  time  to 
produce  discoloration,  of  the  blood,  whilst  in  the  latter  it  is 
vomited  up  at  once,  and  has  the  appearance  and  alkaline 
reaction  of  fresh  blood.  In  the  moderate  bleedings  the  blood 
assumes  different  characters.  It  comes  from  small  and  large 
vessels  in  the  wall  of  the  stomach,  and,  if  poured  out  very 
slowly,  it  has  the  appearance  of  "coffee-grounds."  It  is  finely 
divided,*~not  clotted,  dark  brown  or  black  in  colour,  and 
appears  in  streaks  or  patches  on  the"  mucus  or  contents  of 
the  stomach,  with  which  it  is  'mixed.  In  other  cases  it  may 
be  larger  in  quantity  and  more  uniformly  mixed  with  the 
stomach  contents,  the  vomit  then  consisting  of  a  dark  coloured 
granular-looking  fluid  mixed  with  particles  and  lumps  of  semi- 
digested  food.  If  the  vomiting  is  repeated,  no  food  is  present, 
the  material  being  simply  a  dark  coloured,  [intensely  acid 
fluid. 

If  the  blood  has  been  poured  out  rather  more  rapidly,  it  has 
time  to  clot  before  the  gastric  juice  has  acted  upon  it,  in  which 
case  the  vomit  consists  of  blackened  clots  of  various  sizes 
mixed  with  dark  coloured  fluid  and  other  constituents  of  the 
stomach  contents.  If  the  blood  is  vomited  up  rapidly,  these 
clots  are  dark  red  or  have  the  colour  of  normal  blood.  The 
amount  of  blood  vomited  varies  greatly,  and  it  is  almost  im- 
possible to  say  what  the  amount  actually  is  in  any  given  case, 
because  it  is  commonly  mixed  with  the  contents  of  the  stomach. 
More  blood  is  always  lost  than  is  actually  vomited,  because  a 
considerable  amount  passes  into  the  intestines  and  is  evacuated 
by  the  bowel.  Broadly  speaking,  the  amount  may  be  from  a 

15 
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few  ounces  up  to  a  pint  or  more.  Moderate  haemorrhages  may 
also  be  caused  by  the  erosion  of  the  liver,  spleen,  or  pancreas. 
As  in  the  case  of  haemorrhage  from  acute  ulcer,  the  bleeding 
may  soon  recur  owing  to  detachment  of  the  thrombus  in  the 
vessel,  or  the  artery  may  not  be  completely  closed  in  the  first 
instance.  In  the  former  case  the  bleeding  is  again  a  repetition 
of  what  has  already  occurred,  and  in  the  latter  case  the  vessel 
continues  leaking,  and  perhaps  small  amounts  of  blood  are 
vomited  or  the  subsequent  melaena  continues  for  some  days. 
A  fairly  large  vessel  may  be  opened  up,  and  yet,  since  it  is 
secondarily  thickened  and  partially  occluded  by  a  thrombus, 
the  bleeding  may  be  only  moderate  in  amount. 

According  to  Korczynski  and  Jaworski  [5],  the  percentage 
of  hydrochloric  acid  in  the  gastric  juice  increases  before  an 
attack  of  haematemesis.  There  are  as  a  rule  no  premonitory 
symptoms  of  the  haemorrhage.  It  usually  comes  on  during  the 
course  of  an  attack  of  pain  and  vomiting,  and  it  is  not  un- 
common for  the  pain  to  be  relieved  after  the  haemorrhage  has 
occurred. 

In  those  cases  in  which  the  haemorrhage  is  profuse  a  main 
arterial  trunk  is  opened  up,  or  sometimes  a  very  large  branch, 
particularly  if  an  aneurism  has  formed  on  it.  In  the  latter 
case  the  bleeding  is  copious,  and  may  prove  fatal,  and  in  the 
former  it  probably  always  proves  fatal  in  quite  a  short  time, 
if  not  immediately.  In  very  rare  cases  profuse  and  fatal 
haemorrhage  may  result  from  perforation  of  an  organ — for 
example,  the  spleen  or  heart.  Haemorrhage  of  this  severity 
is  only  met  with  in  about  3  or  5  per  cent,  of  the  cases. 

The  general  symptoms  in  all  these  types  of  haemorrhage  are 
precisely  the  same  as  I  have  described  in  dealing  with  the  haemor- 
rhage from  acute  ulcer,  only  varying  in  degree  according  to 
the  amount  of  blood  lost.  The  anaemia  is  recovered  from 
fairly  easily  in  the  case  of  acute  ulcer,  but  constant  and  repeated 
losses  of  blood  in  chronic  ulcer  produce  in  some  cases  a  condi- 
tion of  permanent  secondary  anaemia. 

Looked  at  from  the  point  of  view  of  quantity,  therefore,  the 
characteristic  type  of  bleeding  in  chronic  gastric  ulcer  is  that 
which  may  be  described  as  moderate  in  amount.  More  pro- 
fuse bleeding  is  considerably  less  common,  and  the  loss  of 
sufficient  blood  to  prove  rapidly  fatal  is  rare.  Occult  blood  is 
found  in  the  gastric  contents  and  stools  of  such  patients  fre- 
quently— in  the  gastric  contents  in  about  37  per  cent.,  and  in 
the  stools  in  about  42  per  cent,  of  cases,  according  to  Riiti- 
meyer  [6], 

With  regard  to  the  stage  of  the  disease  at  which  these  different 
types  of  haemorrhage  are  met  with,  it  is  interesting  to  note 
that  profuse  haemorrhage  sometimes  occurs  at  the  commence- 
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ment.  This  is  particularly  the  case  in  young  women,  and 
denotes  the  origin  from  an  acute  ulcer,  which  by  its  extension 
subsequently  gives  rise  to  the  chronic  disease.  Otherwise,  it 
is  seen  at  a  late  stage  of  the  disease,  owing  to  the  opening  up 
of  a  large  main  trunk  or  erosion  of  an  organ.  Moderate 
amounts  of  haemorrhage  are  particularly  characteristic  of  the 
established  disease,  and  occur  during  its  course;  but  some- 
times more  severe  haemorrhage  may  arise,  owing  to  the  failure 
of  thrombosis  in  some  vessel,  or  the  formation  of  an  aneurism 
at  this  stage  of  the  disease. 

Occult  blood  denotes  that  the  ulcer  is  extending,  and  may 
occur  at  any  time  when  such  extension  is  in  progress,  whether 
it  is  in  the  acute  extending  or  chronic  stage.  If  the  chronic 
ulcer  is  a  latent  one,  occult  blood  may  be  present  in  the  faeces 
or  melaena  may  occur ;  but  haematemesis  will  be  absent,  unless 
the  bleeding  is  sufficiently  profuse  to  excite  vomiting. 

Recurrences  of  haemorrhage  are  quite  common,  and,  in  fact, 
the  rule.  This  is  only  to  be  expected,  since,  whenever  exten- 
sion of  the  ulcer  occurs,  haemorrhage  must  accompany  it. 
Whether  the  haemorrhage  is  sufficiently  large  to  be  capable 
of  detection  by  the  eye  is  a  matter  of  accident,  so  that  recur- 
rences of  haemorrhage  are  very  irregular.  When  a  recurrence 
of  haemorrhage  occurs  within  an  interval  of  several  days,  it  is 
usually  due  to  the  breaking  down  of  the  occluding  thrombus, 
and  comes  from  the  same  vessel.  The  bleeding  in  such  a  case 
is  a  repetition  of  the  preceding  one,  and  the  blood  may  be 
bright  red.  In  other  cases,  where  the  bleeding  occurs  at  long 
intervals  of  time,  it  is  due  to  the  opening  of  another  vessel,  to 
acute  extension  of  the  ulcer  in  the  mucous  membrane,  to  the 
reopening  of  a  cicatrix,  in  which  case  an  artery  may  be  eroded, 
as  in  the  case  of  Cruveilhier  previously  mentioned,  or  to  the 
formation  of  another  ulcer.  As  stated  before,  the  recurrences 
occur  at  very  irregular  periods.  Sometimes  several  years  may 
elapse  between  the  attacks,  or  two  or  three  attacks  may  occur 
in  as  many  years,  or  the  patient  may  vomit  blood  every  two 
or  three  months  for  years.  The  disease  may  have  existed  for 
years  before  blood  is  vomited,  or  haematemesis  may  have 
occurred  at  an  early  stage  of  the  disease ;  and  after  an  interval 
of  a  few  years  it  may  be  repeated,  and  subsequently  become 
more  frequent.  The  amount  of  blood  varies  in  these  attacks 
of  haemorrhage,  but  in  many  cases  it  is  moderate  in  amount 
each  time  ;  and,  on  the  other  hand,  the  attacks  may  become 
more  severe  as  time  goes  on,  and  repeated  haemorrhage  more 
or  less  profuse  may  occur. 

It  is  quite  true  that  now  and  then  a  case  is  met  with  in  which 
haemorrhage  dominates  the  clinical  picture,  but  in  the  vast 
majority  of  cases  the  bleeding  occurs  during  the  course  of  a 
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definite  attack  of  pain  and  vomiting.  The  total  amount  of 
blood  lost  in  some  cases  is  enormous,  and  fully  accounts  for 
the  gradually  increasing  anaemia  which  develops  in  these  cases 
of  recurring  haemorrhage. 

As  in  the  case  of  acute  ulcer,  so  here  also  the  haematemesis 
Commonly  occurs  some  time  after  food  has  been  taken.  It  may 
also  be  definitely  related  to  strain  and  exertion.  The  passage 
of  an  oasophageal  tube  has  been  described  as  initiating 
an  attack  of  haemorrhage,  but  nothing  of  this  kind  has 
happened  within  the  limits  of  my  experience.  It  has  also 
been  known  to  come  on  as  the  result  of  a  bout  of  alcoholic 
excess. 

The  effects  of  some  other  diseased  condition  in  either  deter- 
mining an  attack  of  haemorrhage  or  increasing  its  severity 
may  occasionally  be  traced.  The  most  important  class  of 
diseases  in  this  connection  includes  the  various  infective  pro- 
cesses. If  an  infective  disease  supervene  in  a  patient  the 
subject  of  chronic  gastric  ulcer,  he  is  likely  to  vomit  blood. 
This  is  due  to  an  acute  extension  of  the  ulcer  which  has  been 
set  up  by  the  infection.  If  the  extension  occurs  in  the  mucous 
membrane,  the  type  of  haematemesis  will  be  the  coffee-grounds 
variety;  but  it  may  also  be  more  profuse  and  bright  red,  in 
which  case  extension  has  also  occurred  in  the  depth,  and  a 
large  vessel  has  been  opened  up. 

Any  condition  in  which  the  stomach  is  congested  with  blood 
must  necessarily  increase  the  amount  of  blood  lost,  if  it  does 
not  actually  initiate  haemorrhage  from  an  ulcer.  Thus,  it  has 
been  stated  that  heart  disease  and  cirrhosis  of  the  liver  or 
enlargement  of  the  spleen  will  all  act  in  this  manner,  and 
increase  the  tendency  of  an  ulcer  of  the  stomach  to  bleed. 
Now  and  then  one  meets  with  a  case  in  which  haematemesis 
is  occurring  at  a  menstrual  period,  and  the  patient  states  that 
she  has  a  tendency  to  vomit  blood  at  those  periods.  In  such 
cases  the  menses  may  be  suppressed  for  a  period  or  two  after 
the  haemorrhage,  or  the  menstrual  discharge  may  be  much 
lessened  when  the  patient  vomits  blood.  It  is  quite  easy  to 
understand  that  if  the  coincidence  of  haemorrhage  from  an 
ulcer  and  menstruation  happens,  the  blood  lost  from  the  uterus 
may  be  much  smaller  than  usual,  or  perhaps  even  infinitesimal 
in  amount.  But  it  is  very  difficult  to  understand  how  the 
condition  of  menstruation  will  increase  the  tendency  of  an 
ulcer  to  bleed  unless,  of  course,  the  portal  system  is  engorged 
with  blood  at  the  menstrual  period — an  event  which,  I  believe, 
has  never  yet  been  proved. 

If  the  patient  is  the  subject  of  a  disease  in  which  the  blood 
is  diminished  in  coagulability — for  example,  haemophilia — any 
haemorrhage  from  an  ulcer  will  be  increased;  but  such  condi- 
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tions  do  not  initiate  bleeding,  neither  does  the  association  with 
granular  contracted  kidney. 

Melcena. — If  the  bleeding  is  profuse,  it  excites  vomiting  and 
haematemesis  results ;  also,  if  the  patient  is  subject  to  vomiting, 
as  is  quite  commonly  the  case,  hsematemesis  will  result,  al- 
though the  bleeding  is  not  profuse  and  unable  of  itself  to  excite 
vomiting.  In  either  case,  however,  some  blood  invariably 
passes  into  the  bowel.  In  cases  where  no  vomiting  results, 
the  whole  of  the  blood  escapes  into  the  bowel,  and  the  patient 
may  die,  although  haematemesis  has  not  occurred.  I  am  not 
speaking  now  of  those  rare  cases  in  which  the  patient  dies 
rapidly  in  a  blanched  and  unconscious  condition  from  profuse 
haemorrhage  without  either  haematemesis  or  melaena  occurring. 

The  blood,  blackened  by  the  hydrochloric  acid  of  the  gastric 
juice  and  by  the  formation  of  iron  sulphide  in  the  intestine, 
becomes  intimately  mixed  with  the  chyme,  and  forms  the 
tarry,  black,  glistening  stool  known  as  "melaena."  Melaena 
occurs  in  every  case  of  bleeding,  provided  that  the  latter  is 
profuse  enough  to  colour  the  stools. 

It  may  happen,  although  rarely,  that  a  fair  amount  of  blood 
is  vomited,  and  the  stools,  although  dark,  do  not  become 
black.  In  such  cases  very  little  leakage  has  occurred  after 
the  initial  vomiting,  which  has  emptied  the  stomach. 

The  same  remarks  as  were  made  in  connection  with  melaena 
occurring  in  acute  ulcer  apply  here  also. 

Perforation. — Perforation  of  the  walls  of  the  stomach  is  the 
most  serious  event  which  is  liable  to  occur  during  the  course 
of  gastric  ulcer.  Almost  every  case  is  doomed  unless  it  is 
operated  upon ;  but,  owing  to  improvements  in  surgical  tech- 
nique, just  over  half  the  cases  now  operated  upon  recover. 

Perforation  more  frequently  happens  in  chronic  than  in 
acute  ulcer,  because  during  the  formation  of  an  acute  ulcer 
the  peritoneum  is  not  so  frequently  involved. 

In  spreading  acute  ulcer,  however,  perforation  is  quite  as 
common,  if  not  commoner,  than  in  chronic  ulcer.  It  is  im- 
possible in  compiling  statistics  to  separate  the  cases  of  per- 
foration of  spreading  acute  from  those  of  chronic  ulcer.  At 
an  operation  it  is  not  always  possible  to  tell  what  kind  of  an 
ulcer  is  present,  because,  as  I  have  shown  experimentally,  a 
great  deal  of  thickening,  scarring,  and  adhesion  may  result  in 
a  fortnight  when  an  acute  ulcer  reaches  the  peritoneum. 
Again,  when  a  perforation  has  become  sealed  up,  or  when  the 
case  is  operated  upon  a  few  days  after  the  perforation  has 
occurred,  a  great  deal  of  acute  thickening  is  present  in  the 
peritoneum  at  the  edges  of  the  perforation  and  around  it,  so 
that  the  base  of  the  ulcer  may  feel  quite  hard,  and  the  case  be 
mistaken  for  an  old  chronic  ulcer.  In  all  cases  the  clinical 
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phenomena  of  perforation  are  the  same,  and  these  will  be 
considered  now. 

It  is  not  definitely  known  what  is  the  exact  frequency  of 
perforation  of  gastric  ulcer. 

The  collection  of  published  cases  is  not  to  be  recommended 
as  a  method  of  investigation,  because  only  certain  cases  which 
are  deemed  worthy  are  selected  for  publication,  and  large 
numbers  are  never  published  at  all.  The  best  method  is  to 
estimate  the  number  of  perforations  occurring  in  a  large  series 
of  clinical  cases  obtained  from  the  same  source  in  which  every 
case  is  included.  There  are,  however,  sources  of  fallacy  in 
this  method.  There  is  no  doubt  about  the  number  of  perfora- 
tions in  such  a  series  of  cases,  as  they  are  proved  to  exist 
either  at  an  operation  or  post  mortem,  but  the  total  number 
of  clinical  cases  observed  which  forms  the  series  may  not  be 
accurate,  as  the  diagnosis  is  uncertain  in  many  instancies.  It 
is  less  accurate  to  compare  the  number  of  perforations  with 
the  number  of  cases  proved  to  be  ulcer  at  operation,  because 
only  selected  cases  are  operated  upon.  It  is  less  accurate  still 
to  compare  the  number  of  perforations  with  the  number  of 
open  ulcers  or  ulcers  and  scars  found  at  autopsy.  It  is  not, 
therefore,  surprising  to  find  that  the  conclusions  of  various 
observers  differ  considerably.  Brinton  [7]  concluded  that 
13*4  per  cent,  of  all  cases  perforated;  Habershon  [8]  gives  the 
percentage  of  18;  Gerhardt  [9]  of  13;  Welch  [10]  of  6J;  and 
other  observers  of  2  or  3  per  cent. 

During  the  past  ten  years  at  University  College  Hospital 
the  percentage  of  perforations  calculated  upon  the  total 
number  of  clinical  gastric  ulcers  admitted  is  7*8.  Of  cases 
actually  operated  upon,  25  per  cent,  were  perforations. 

Of  post-mortems  performed  upon  gastric  ulcer  cases,  43' 2  per 
cent,  had  perforated.  McCrae  [11]  states  that  3*4  per  cent, 
of  perforations  occurred  in  1,336  clinical  cases,  and  22  per  cent, 
in  1,615  autopsy  cases.  Lebert  [12]  found  3*5  per  cent,  in  252 
cases  of  clinical  ulcer;  Bulstrode  [13]  about  10  per  cent,  in  500 
clinical  cases;  and  Hawkins  [14]  13*8  per  cent,  of  general,  and 
2' 6  per  cent,  of  local,  peritonitis  cases  in  556  clinical  cases  of 
gastric  ulcer. 

With  regard  to  sex  incidence,  the  University  College  Hos- 
pital perforations  show  that  the  accident  is  twice  as  common 
in  females  as  in  males.  Brinton  found  the  ratio  of  females  to 
males  as  about  2  to  1,  and  Hawkins  that  62  cases  out  of  92  were 
females.  Other  observers  have,  however,  found  perforation  to 
be  rather  commoner  in  the  female  sex  than  this. 

For  example,  in  Moynihan's  [15]  17  cases  of  perforation  14 
were  females ;  Hastings  [16]  found  that  10  out  of  13  cases  were 
females;  and  MacNevin  and  Herrick  [17]  22  out  of  30. 
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The  period  at  which  perforation  is  commonest  in  the  female 
sex  is  the  decade  twenty  to  thirty  years,  and  in  men  the 
decade  thirty  to  forty  years.  This  age  frequency  is  due  to  the 
fact  that  many  of  the  cases  included  are  acute  extending 
ulcers. 

An  analysis  of  thirty  consecutive  cases  of  perforation  occur- 
ring at  University  College  Hospital  is  as  follows : 


Ago. 

10  to  20  years 
20  ,    30 


30  , 
40  , 
50  , 
60  , 


40 
50 
60 
70 


Total 


Males. 
1 

3 

2 

2 

_2_ 

10 


Females. 
4 
8 
5 


20 


Herringham's  [18]  table  shows  exactly  the  same  maximum 
incidence. 

Perforation  may  occur  at  either  extreme  of  life. 

We  have  already  seen  that  two  ulcers  may  perforate  simul- 
taneously. Successive  perforations  may  also  occur.  The 
interval  between  such*  perforations  may  be  a  few  days,  or,  as 
in  Aitken's  [19]  case,  five  months,  or  it  may  be  a  year  or  more. 

Since  there  are  two  types  of  perforation  considered  from  a 
pathological  point  of  view,  so  there  are  two  corresponding 
clinical  types  of  perforation  cases. 

In  the  first  class  of  case  complete  rupture  of  the  base  of  the 
ulcer  occurs,  and  there  is  a  sudden  escape  of  gas  and  the  con- 
tents of  the  stomach,  which  are  extravasated  more  or  less 
widely  into  the  abdominal  cavity.  On  opening  the  abdomen 
the  gas  escapes,  and  an  aperture  is  found  leading  into  the 
stomach,  from  which  gas  bubbles,  and  the  fluid  from  the 
stomach  escapes.  General  peritonitis  is  present,  if  such  has 
had  time  to  develop,  with  inflammatory  effusion  and  perhaps 
stomach  contents.  In  the  second  class  a  small  amount  of 
fluid  may  have  leaked  out,  and  the  resulting  peritonitis  have 
rapidly  sealed  up  the  aperture,  or  extravasation  may  be  pre- 
vented by  old  adhesions,  or  the  apposition  of  the  necrotic 
portion  of  the  base  to  an  organ,  such  as  the  liver,  may  have 
-prevented  any  actual  extravasation,  and  the  two  organs  have 
become  adherent  together  by  recent  lymph.  When  such  a 
case  is  operated  upon,  a  perforation  is  only  found  if  the  soft 
adhesions  are  broken  down  in  the  efforts  of  the  operator  to 
discover  it.  Local  peritonitis  more  or  less  extensive  is  present, 
and  inflammatory  effusion  has  occurred  into  the  abdominal 
cavity.  In  some  cases  the  peritonitis  may  eventually  become 
more  or  less  general.  A  local  abscess  may  develop  in  such 
cases  of  local  peritonitis.  In  this  section  perforation  alone 
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will  be  dealt  with,  the  development  of  local  abscess  and  its 
signs  being  reserved  for  a  future  chapter. 

CLASS  I. — In  these  cases  the  patient  has  usually  eaten  a 
meal  shortly  before  perforation  occurs.  Although  perforation 
may  happen  quite  unexpectedly,  the  patient  having  merely 
complained  of  distension  and  flatulence  previously,  yet  in  the 
majority  of  cases  some  pain  has  been  present  just  before  per- 
foration. In  other  words  perforation  is  more  likely  to  take 
place  during  one  of  the  attacks  of  pain  to  which  the  patient  is 
subject  than  to  occur  in  an  interval  of  freedom,  and  perfora- 
tion in  latent  chronic  ulcer  is  uncommon.  Cases  have  also 
been  described  in  which  perforation  has  occurred  after  an 
attack  of  hsematemesis,  but  such  cases  are  rare.  Bare  cases  have 
also  been  recorded  in  which  some  straining  effort — e.g.,  muscular 
exertion,  vomiting,  the  passage  of  a  motion,  even  sneezing  or 
coughing — or  injury — e.g.,  abdominal  massage,  or  concussion, 
or  the  passage  of  a  stomach-tube — have  preceded  perforation. 

The  first  and  most  important  symptom  of  perforation  of  the 
stomach,  and  one  which  is  never  absent,  is  a  sudden  pain  in 
the  abdomen.  It  is  always  acute,  violent,  and  agonizing,  and 
is  first  felt  in  the  epigastrium,  but  soon  spreads  over  the  whole 
abdomen.  At  the  same  time,  the  patient  may  state  that  there 
was  a  feeling  as  if  something  had  given  way  in  the  abdomen, 
or  a  sensation  as  of  a  gush  of  fluid  having  occurred  may  be 
experienced.  Although  the  pain  may  be  generalized,  it  is 
always  worst  in  the  epigastrium.  It  is  a  continuous  pain,  and 
although  after  the  first  sudden  attack  it  may  be  a  little  less 
acute,  it  does  not  disappear,  but  remains  as  a  severe  and 
constant  pain.  Deep  breathing  causes  pain,  and  for  this 
reason  the  respirations  are  restrained  and  shallow,  another 
factor  which  restrains  the  respiration  being  the  tenseness  of 
the  abdominal  muscles.  Vomiting  may  occur  at  the  onset  of 
pain,  and  may  be  frequently  repeated,  but  all  observers  agree 
that  it  is  an  infrequent  symptom.  Some  degree  of  shock 
supervenes  in  some  cases,  occasionally  being  severe,  and  com- 
mencing at  once,  and  in  a  few  cases  fainting  may  occur;  but 
this  is  by  no  means  the  rule,  and  in  most  cases  it  is  usual  for 
shock  to  be  completely  absent.  On  looking  at  the  patient, 
one  sees  that  his  face  wears  an  anxious  expression,  and  he  is 
obviously  in  great  pain ;  but  he  is  conscious,  though  frequently 
apathetic.  It  is  not  common  for  restlessness  to  be  present, 
but  now  and  then  a  case  occurs  in  which  the  patient  may  draw 
up  his  legs  and  roll  backwards  and  forwards.  He  usually, 
however,  lies  flat  on  his  back.  The  pulse  is  increased  in 
rapidity,  and  is  small  and  compressible,  and  the  extremities 
may  be  cool  when  shock  is  present.  In  other  cases  in  the 
early  stages  the  pulse  is  hardly  increased  in  frequency. 
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The  respirations  are  restrained  and  shallow,  and  the  breath 
sounds  at  the  bases  diminished  in  intensity.  Dulness  may  be 
obtained  at  the  left  base,  behind  and  in  the  axilla. 

The  abdomen  is  in  most  cases  flat  or  retracted,  and  the 
movements  are  diminished.  On  palpation,  there  is  great  ten- 
derness, particularly  in  the  upper  abdominal  zone,  and  some 
spot  may  be  found  where  this  sign  is  at  a  maximum,  and 
indicates  the  seat  of  the  perforation  more  or  less  accurately. 
The  abdominal  muscles  are  very  hard  and  rigid,  but  this  sign 
is  not  invariably  present.  Percussion  may  show  that  the  liver 
dulness  is  absent  in  front,  and  sometimes  at  the  side  also ;  but 
this  sign  is  frequently  absent,  and,  when  present,  is  not  reliable 
as  indicating  the  presence  of  free  gas  in  the  abdominal  cavity. 
Its  presence  depends  upon  the  amount  of  gas  which  has 
escaped,  and  as  a  sign  it  is  more  reliable  when  there  is  reson- 
ance both  over  the  liver  in  front  and  at  the  side  than  when 
it  is  present  in  front  only.  It  is  also  more  reliable  when 
obtained  in  a  retracted  than  in  a  distended  abdomen,  because 
intestinal  distension  not  uncommonly  gives  rise  to  it,  and  also 
if  obtainable  at  an  early  stage  of  the  accident.  With  regard 
to  other  symptoms  exhibited  by  the  patient,  when  the  per- 
foration has  existed  for  a  few  hours  there  is  thirst  and  some 
dryness  of  the  mouth,  the  urinary  excretion  is  diminished,  and 
slight  fever  may  be  present ;  but,  on  the  other  hand,  the  tem- 
perature may  be  quite  normal. 

Within  twenty-four  hours  the  clinical  picture  gradually 
begins  to  alter  as  peritonitis  supervenes. 

It  is  rare  for  the  patient  to  die  at  this  early  stage  of  the 
accident,  but  such  an  event  may  occur  quite  rapidly  in  a  state 
of  unconsciousness. 

It  is  most  important  to  recognize  the  condition  of  the 
patient  in  this  early  stage,  as  recovery  can  only  take  place  by 
prompt  surgical  treatment. 

The  symptoms  of  the  subsequent  peritonitis  do  not  differ 
from  those  of  peritonitis  due  to  other  causes,  except  that  the 
type  is  usually  less  virulent  than  in  many  other  cases.  The 
patient  is  operated  upon  in  this  stage  if  the  perforation  has 
not  been  recognized,  or  if  he  or  she  has  not  come  under  observa- 
tion during  the  earlier  and  more  favourable  stage,  but  it  is  now 
exceedingly  rare  to  see  the  final  stage  of  collapse  and  death 
in  the  disease  which  has  been  allowed  to  run  its  course  un- 
checked. The  symptoms  which  have  been  described  above 
gradually  merge  into  those  of  peritonitis. 

The  temperature  is  usually  raised  to  varying  degrees,  and  the 
pulse  increases  in  rapidity,  smalhiess,  and  hardness.  A  polymor- 
phonuclear  neutrophile  leukocytosis,  sometimes  well  marked, 
is  present,  except  in  fulminating  cases,  in  which  it  is  absent. 
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The  abdominal  pain  and  tenderness  continue,  and  the 
breathing  becomes  more  restrained,  rapid,  and  costal  in  type 
as  the  abdomen  commences  to  distend.  The  abdominal  disten- 
sion does  not  become  very  extreme,  but  the  belly  is  uniformly 
tympanitic,  except  when  dulness  due  to  fluid  commences  in 
the  flanks.  The  tongue  becomes  dry,  the  thirst  increases,  and 
micturition  is  painful,  small  amounts  of  urine  only  being 
passed,  and  occasionally  retention  supervening. 

Vomiting  may  have  continued  from  the  onset,  but  this  is 
not  a  common  occurrence.  At  all  events,  retching  is  now 
likely  to  commence,  and  hiccough  may  be  troublesome.  The 
bowels  are  constipated. 

As  the  toxaemia  increases  the  face  becomes  pinched,  the 
eyes  sunken,  and  the  patient  very  apathetic .  He  lies  prostrate 
on  his  back,  with  legs  drawn  up.  The  pulse  is  gradually 
increased  in  rapidity  and  obliterated,  and  the  surface  of  the 
body  becomes  cold  and  moist. 

Although  death  may  occur  in  the  early  stages,  such  patients 
may,  on  the  other  hand,  live  for  four  or  five  days,  or  even 
more. 

CLASS  II. — The  initial  symptoms  in  cases  belonging  to  this 
class  are  of  the  same  nature  as  the  preceding,  but  not  so 
severe,  and  steadily  progressive. 

The  symptoms  are  more  likely  to  commence,  not  soon  after 
a  meal  as  in  the  former  class,  but  during  the  later  stages  of 
digestion,  when  the  stomach  is  relatively  empty,  and  the 
patient  may  have  been  exerting  himself  in  some  way  as  before 
described. 

In  every  case  the  one  constant  symptom  is  a  sudden  severe 
pain  in  the  epigastric  region,  or,  as  it  is  sometimes  described, 
across  the  lower  part  of  the  chest.  The  patient  may  still 
continue  his  occupation,  thinking  that  it  is  only  a  rather  more 
severe  attack  of  pain  than  he  has  been  accustomed  to. 
Eventually  he  seeks  medical  advice,  but  the  case  is  frequently 
misinterpreted . 

The  pain  persists,  although  it  may  have  considerably 
diminished  in  intensity,  and  the  case  in  two  or  three  days,  or 
even  more,  assumes  the  clinical  features  of  either  a  local  or 
generalized  peritonitis  which  has  arisen  by  extension. 

As  I  have  stated,  the  only  constant  feature  of  the  onset  is  a 
sudden  pain.  The  pain  becomes  constant,  although  frequently 
less  severe  than  at  the  onset,  and  is  increased  by  inspiration. 

There  is  no  shock,  and  the  pulse  may  be  quite  unaffected. 
The  face  may  wear  an  anxious,  pained  expression,  but  very 
often  its  expression  shows  nothing  characteristic.  The 
respirations  are  rapid  and  restrained  in  proportion  to  the 
intensity  of  the  pain,  and  the  breath  sounds  at  the  bases  of  the 
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lungs  diminished.  The  abdominal  movements  are  usually 
restricted  and  the  muscles  rigid,  but  the  latter  sign  is  by  no 
means  necessarily  present.  There  is  tenderness  on  palpation 
in  the  upper  abdominal  zone,  usually  particularly  evident  at 
some  spot  which  the  patient  can  easily  localize.  Percussion 
will  very  rarely  demonstrate  any  diminution  of  liver  dulness, 
and  there  may  be  dulness  at  the  lower  part  of  the  left  axilla. 
There  is  no  fever  as  a  rule.  Other  symptoms  are  usually 
absent.  Patients  do  not  die  in  this  early  stage.  Within 
twenty-four  hours  the  symptoms  of  local  peritonitis  may  be 
definite  ;  but,  on  the  other  hand,  it  may  not  be  distinctly  recog- 
nized for  two  or  three  days.  The  symptoms  which  indicate  a 
local  peritonitis  are  pain  in  the  same  position  as  at  first,  but  not 
necessarily  very  severe.  Vomiting  is  usually  absent.  The 
respirations  are  quickened  and  thoracic  in  type,  and  the 
abdominal  movements  diminished.  Tenderness  and  rigidity 
of  the  upper  recti  are  usually  present,  but  even  though  fairly 
marked  peritonitis  is  present  the  abdomen  may  be  flaccid. 
The  abdomen  is  a  little  distended,  and  free  fluid  may  be  detected 
in  it.  The  breath  sounds  at  the  bases  of  the  lungs,  particularly 
on  the  left  side,  are  dintinished  in  intensity.  The  temperature 
is  usually  raised,  but,  on  the  other  hand,  may  be  normal,  and 
the  pulse,  though  usually  quickened,  may  be  quite  normal. 
The  bowels  are  constipated,  and  the  tongue  may  be  dry  and 
the  urine  diminished  as  in  general  peritonitis.  Such  a  case 
may  take  one  of  three  courses .  Complete  recovery  may  ensue, 
thick  adhesions  being  left.  The  case  may  recover  without 
operation,  but  most  cases  are  operated  upon,  and  rightly  so, 
because  otherwise  the  second  event  may  happen — namely,  the 
formation  of  a  perigastric  abscess.  Thirdly,  the  peritonitis 
may  spread,  and  become  more  or  less  general. 

In  the  first  case  the  symptoms  gradually  abate,  and  after  a 
few  days  the  patient  is,  comparatively  speaking,  comfortable. 
In  the  third  case  the  symptoms  increase,  and  leave  no  doubt 
that  the  peritonitis  is  spreading .  The  symptoms  and  signs  of  sub- 
diaphragmatic  abscess  will  be  described  in  a  separate  section. 

The  following  case  *  is  described  as  an  illustration  of  this 
type  of  perforation : 

S.  C.,  a  printer's  labourer,  aged  fifty-four  years,  was  admitted 
to  University  College  Hospital  under  my  charge  on  August  31, 
1912.  Until  six  months  previously  he  had  had  no  stomach 
trouble,  but  at  that  time  he  commenced  to  have  pain  in  the 
epigastrium  one  hour  after  meals.  The  pain  came  on  for  a 
few  days,  and  then  went  off  for  a  short  time,  and  so  continued 
for  the  six  months.  He  had  a  feeling  of  fulness  soon  after 
meals,  and  eructations  of  gas  and  occasionally  of  very  acid  fluid. 

*  U.C.H.  Medical  Case-Books,  1912,  Dr.  Risien  Russell,  No.  2459. 
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On  August  28,  as  he  was  walking  home  from  work  at  about 
4.30  p.m.,  his  last  meal  having  been  eaten  at  12.30  p.m.,  he  was 
suddenly  seized  with  a  severe  doubling-up  pain  in  the  epi- 
gastrium and  across  the  lower  ribs.  There  was  no  vomiting  or 
faintness.  He  saw  a  medical  man  in  the  evening,  who  gave 
him  aperient  medicine.  The  pain  was  constant,  although  not 
so  severe  as  at  first,  and  the  patient  kept  to  his  work  until 
August  31,  when  the  pain  being  more  severe  he  was  given 
brandy  in  the  morning,  which  occasioned  vomiting.  He  was 
then  sent  up  to  the  hospital.  On  admission  his  condition  was 
as  follows :  He  had  pain  which  was  chiefly  situated  along  the 
left  costal  margin  in  the  epigastrium,  and  extended  down  to 
just  below  the  level  of  the  umbilicus.  The  pain  did  not  seem 
very  severe,  as  judged  by  the  behaviour  and  aspect  of  the 
patient,  as  he  was  well  able  to  turn  over  in  bed  without  com- 
plaint. The  pain  was  increased  on  taking  a  deep  breath.  He 
appeared  to  have  lost  flesh,  and  was  rather  thin.  The  tongue 
was  dry,  the  temperature  normal,  and  the  pulse  86  in  frequency 
and  good.  He  lay  quite  still  and  comfortable  on  his  back. 
There  was  tenderness  along  the  left  costal  margin,  and  also  a 
little  lower  down  in  the  situation  of  the  pain.  The  tenderness 
was  not  marked,  because  one  had  to  palpate  fairly  deeply 
before  it  was  elicited.  The  skin  was  also  a  little  tender  in  the 
same  region.  The  abdomen  was  generally  distended,  and  the 
movements  might  be  slightly  diminished,  but  certainly  not  to 
any  great  extent.  There  was  shifting  dulness  in  the  flanks, 
but  everywhere  else  the  note  was  hyper-resonant;  the  liver 
dulness  was  diminished  but  not  absent  in  front,  and  normal  in 
the  axilla.  The  abdomen  was  quite  soft  all  over,  and  there 
was  no  trace  of  rigidity  even  in  the  epigastrium.  The  heart  and 
lungs  were  normal,  but  the  breath  sounds  were  a  little  dimin- 
ished in  intensity  at  the  bases.  The  urine  contained  urates,  and 
the  patient  stated  that  it  was  diminished.  An  operation  was 
performed,  and  much  free  fluid,  alkaline,  slightly  sticky,  dirty 
brown  in  colour,  and  quite  clear,  escaped  from  the  incision. 
There  was  no  gas  in  the  abdominal  cavity.  The  liver  was 
adherent  to  the  anterior  surface  of  the  stomach  by  soft  and 
scanty  lymph,  and  there  was  also  thin  lymph  on  the  upper 
surface  of  the  liver  and  adjacent  parts. 

On  lifting  up  the  liver  some  thicker  yellow  lymph  was  seen; 
this  broke  away,  and  disclosed  a  perforation  in  the  anterior  wall 
of  the  stomach  near  the  small  curvature,  and  rather  nearer  the 
pyloric  than  the  cardiac  end  of  the  organ.  The  wall  of  the 
stomach  was  very  much  thickened  around  the  perforation. 
Some  bilious  fluid  and  gas  escaped  from  the  aperture.  The 
liver  was  stitched  to  the  stomach,  and  the  abdominal  cavity 
mopped  out  and  drained. 
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The  patient  recovered.  The  lymph  and  also  the  free  fluid 
were  cultivated  on  agar  and  in  broth,  and  were  found  to  be 
sterile.  The  lymph  closing  the  base  of  the  ulcer  was  not 
cultivated. 

The  following  case*  is  described  because  it  contrasts  in  some 
important  features  with  the  previously  described  case.  No 
actual  perforation  had  occurred,  and  there  was  very  great  pain 
and  vomiting,  and  marked  rigidity  of  the  upper  recti. 

C.  W.,  a  brewer's  man,  aged  thirty-one  years,  was  admitted 
to  University  College  Hospital  under  my  care  on  April  20, 
1909.  For  the  past  three  years  he  had  suffered  from  flatulence, 
eructations  of  sour  fluid,  and  attacks  of  pain  and  vomiting. 
The  pain  was  situated  in  the  centre  of  the  epigastrium,  and  shot 
across  the  lower  ribs,  but  not  to  the  back.  It  came  on  one 
hour  after  food,  and  at  first  disappeared  between  meals.  It 
often  kept  the  patient  awake  in  bed.  Food  never  relieved  it. 
The  vomiting  occurred  after  the  chief  meal  of  the  day,  and 
relieved  the  pain  a  little.  There  was  no  bleeding.  For  the 
last  three  months  the  pain  had  been  much  more  severe.  It 
came  on  in  attacks  lasting  about  three  minutes  independent  of 
food,  and  sometimes  w»s  constant  all  day  for  a  week  at  a  time. 
After  vomiting  the  attacks  were  worse.  As  a  boy  he  used  to 
drink  vinegar  like  water,  and  now  took  a  good  deal  with  his 
meals. 

On  April  18,  when  coming  home,  he  had  a  sudden  severe  pain 
across  the  lower  part  of  the  "  chest."  The  pain  continued,  and 
on  the  next  day  he  was  given  medicine  by  a  medical  man.  He 
started  vomiting  on  the  same  day,  and  the  pain  and  vomiting 
continued  until  his  admission  to  the  hospital  on  April  20.  He 
was  a  strongly  built  man,  with  a  very  anxious  expression,  and 
obviously  in  great  pain.  The  pain  was  situated  in  the  upper 
abdominal  zone,  and  there  was  very  great  tenderness  all  over 
the  epigastrium.  The  upper  recti  were  very  rigid  and  hard. 
The  abdomen  was  not  distended,  and  the  percussion  note  was 
normal.  The  respirations  were  restrained,  and  28  per  minute. 
The  temperature  was  97' 6°  F.,  and  the  pulse  78  per  minute 
and  very  good.  There  was  not  a  trace  of  collapse.  The 
breath  sounds  at  both  bases  were  weak. 

The  patient  was  operated  upon  at  once.  The  liver  was 
adherent  to  the  anterior  surface  of  the  stomach  by  recent  thin 
and  scanty  lymph.  The  liver  was  lifted  up  and  an  area  of 
induration  was  found  to  exist  near  the  pylorus  and  small 
curvature. 

A  white  necrosed  spot  in  connection  with  the  base  of  the 
ulcer,  and  the  size  of  a  sixpenny  piece,  was  seen,  and  also 
around  it  several  other  small  necrotic  patches.  There  was  no 

*  U.C.H.  Surgical  Case-Books,  1909,  Mr.  Raymond  Johnson,  vol.  cclv.,  p.  13. 
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actual  perforation.  The  adjacent  organs  were  covered  with 
inflammatory  lymph.  The  liver  was  replaced  and  stitched 
over  this  part  of  the  stomach  so  as  to  seal  up  the  base  of  the 
ulcer.  The  patient  made  an  uninterrupted  recovery,  and  after 
the  operation  had  neither  pain  nor  vomiting,  nor  rise  of 
temperature  or  pulse. 
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PART  V 

DIAGNOSIS  AND  PROGNOSIS 


CHAPTER   I. 
DIAGNOSIS. 

WE  have  seen  that  the  initial  lesion  preceding  the  formation 
of  a  chronic  gastric  ulcer  is  an  acute  one,  and  that  from  this 
lesion  an  acute  ulcer  first  arises  ;  also  that  this  acute  ulcer 
acquires  later  certain  characteristic  features  which  transform 
it  into  a  chronic  ulcer.  The  question  of  diagnosis,  therefore, 
naturally  resolves  itself  into  two  considerations — namely, 
(1)  the  diagnosis  of  the  presence  of  an  ulcer,  and  (2)  the  age  of 
that  ulcer;  or,  in  otl^er  words,  whether  it  is  in  the  acute  or 
the  chronic  stage. 

The  most  important  symptom  which  indicates  the  presence 
of  an  ulcer  of  the  stomach  is  haemorrhage,  which  may  occur  at 
any  stage  in  the  evolution  or  cicatrization  of  the  ulcer,  and 
which  is  commonly  the  only  symptom  of  the  acute  though  very 
rarely  the  only  symptom  of  the  chronic  stage.  It  therefore 
appears  natural  to  first  discuss  the  value  of  hcematemesis  as  a 
diagnostic  symptom  of  acute  and  chronic  gastric  ulcer. 

1.    HEMORRHAGE. 

As  haematemesis  is  a  subject  of  the  greatest  importance,  and 
since  during  recent  years  considerable  discussion  has  centred 
round  it,  which  particularly  affects  the  diagnosis  of  gastric 
ulcer,  I  shall  give  a  short  description  of  the  pathological  con- 
ditions giving  rise  to  it  before  discussing  the  clinical  investi- 
gations, which  are  to  be  undertaken  in  order  to  distinguish  the 
bleeding  due  to  an  ulcer  of  the  stomach  from  that  occurring 
-in  other  conditions. 

Two  distinct  conditions  give  rise  to  haemorrhage  from  the 
mucous  membrane  of  the  stomach. 

1.  The  primary  disease  is  in  the  bloodvessel  itself;  the  vessel 
ruptures  because  either  (1)  its  wall  is  diseased,  or   (2)  it  is 
excessively  dilated. 

2.  The  mucous  membrane  is  destroyed  by  some  form   of 
ulcer  or  injury,  and  the  bloodvessels  are  secondarily  opened  up. 
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1.  It  is  well  known  that  profuse  haemorrhage  may  occur 
from  the  mucous  membrane  of  the  stomach  apart  from  gastric 
ulceration. 

(1)  For  example,  in  severe  ancemias,  particularly  splenic 
anaemia,  in  the  purpuric  group  of  diseases,  in  acute  specific 
fevers,  particularly  yellow  fever  and  smallpox,  and  in  the 
toxaemias  associated  with  diseases  of  the  liver  and  kidneys,  it 
is  a  common  experience  to  find  the  mucous  membrane  of  the 
stomach  intact  when  vomiting  of  blood  has  occurred  during 
life.  Perhaps  post-operative  haematemesis  is  frequently  of  this 
nature. 

The  older  physicians  recognized  a  condition  in  which  an 
oozing  of  blood  occurred  from  the  mucous  membrane  of  the 
stomach  in  young  women  who  were  not  suffering  from  any  of 
the  above  disorders,  and  in  whom  no  lesion  was  to  be  found 
in  the  stomach  after  death  to  account  for  it.  This  was  called 
by  them  "  vicarious  menstruation."  In  1892  Donald  Hood  [1] 
drew  particular  attention  to  haematemesis  occurring  in  early 
adult  female  life,  and  he  endeavoured  to  show  that  this 
bleeding  was  not  necessarily  due  to  ulceration,  and  stated 
"  that  the  balance  of  clinical  and  pathological  evidence  rather 
suggests  the  haemorrhage  as  being  of  a  more  simple  nature, 
possibly  due  to  derangement  of  circulation  fundamentally 
produced  by  the  underlying  anaemic  condition."  He  desig- 
nated the  condition  "haematemesis  puellaris."  At  a  later 
date  Dawson  [2],  writing  on  the  same  subject,  called  the  disease 
"  haemorrhagic  gastralgia."  In  1906  Hale  White  [3],  who  had 
previously  written  about  the  condition,  summarized  all  the 
cases  which  he  had  collected  from  the  literature,  and  described 
the  disease  as  "  gas tros taxis."  Both  he  and  Dawson  pointed 
out  that  anaemia  was  by  no  means  necessarily  associated  with  it, 
and  that  the  patients  were  not  always  young  women.  In  this 
condition,  then,  which  is  known  by  different  names,  there  is 
said  to  be  an  oozing  of  blood  from  the  mucous  membrane  of  the 
stomach,  not  only  in  the  absence  of  any  ulceration  of  that 
organ,  but  also  in  the  absence  of  any  other  disease  in  which 
bleeding  is  likely  to  occur.  This  disease  is  also  said  to  possess 
a  definite  clinical  history  simulating  that  of  gastric  ulcer — 
namely,  pain,  vomiting,  and  haematemesis  occurring  in  attacks 
in  either  sex,  but  especially  in  young  females.  For  some  time 
past  my  attention  has  been  particularly  directed  to  this  con- 
dition, and  in  1910  I  published  a  paper  [4],  in  which  I  pointed 
out  that  the  actual  existence  of  "  gastrostaxis  "  as  a  patho- 
logical and  clinical  entity  was  hardly  established  on  a 
sufficiently  sound  basis.  I  have  continually  been  on  the 
lookout  for  cases,  but  have  never  yet  encountered  such  a 
condition  on  the  post-mortem  table,  in  all  cases  of  fatal 
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haematemesis  having  found  one  or  more  acute  gastric  ulcers. 
The  evidence  that  gastrostaxis  exists  is  stated  to  be  threefold — 
namely — (a)  That  at  certain  post-mortem  examinations  of 
patients  who  have  died  of  haematemesis  no  lesion  has  been 
found  in  the  stomach  to  account  for  the  bleeding.  (6)  That 
at  certain  operations  performed  upon  such  patients  an  ulcer 
has  not  been  found,  (c)  That  gastrostaxis  possesses  a  definite 
clinical  history  simulating  gastric  ulcer,  and  that  the  age- 
incidence  in  sex  of  clinical  gastric  ulcer  does  not  correspond 
with  that  of  post-mortem  ulcer. 

(a)  With  regard  to  the  first  point,  I  might  be  permitted  to 
point  out  that  small  scars  and  ulcers  in  the  mucous  membrane 
are  frequently  extremely  difficult  to  detect,  unless  the  observer 
is  aware  of  the  appearance  of  the  lesion  he  is  looking  for,  and 
that  commonly  they  are  completely  missed.  Such  ulcers  may 
be  little  over  1  millimetre  in  depth,  and  even  smaller  than  a 
split  pea,  and  yet  sufficiently  deep  to  open  up  an  artery  in  the 
submucous  coat,  from  which  fatal  haematemesis  results. 
Sometimes  they  are  multiple.  A  further  point  of  importance 
is  that  such  ulcers  rapidly  heal  up  even  though  haemorrhage 
is  occurring,  and  I  haTe  described  cases  in  which  the  ulcer  was 
completely  healed  up  to  the  open  mouth  of  the  artery  from 
which  fatal  haemorrhage  occurred.  Such  scars  are  very 
minute,  and  therefore  it  is  not  surprising  that  the  tiny  opening 
leading  into  a  vessel  in  the  centre  of  such  a  scar  should  escape 
notice  completely.  In  a  former  section  I  have  described  how 
such  specimens  should  be  examined,  and  also  that  the  lesions 
may  even  be  invisible,  or  at  all  events  escape  notice,  till  a  photo- 
graph of  the  stomach  is  examined.  So  that  before  excluding 
acute  gastric  ulcer  as  the  cause  of  haematemesis,  we  ought  to 
exercise  the  greatest  care  and  be  fully  acquainted  with  the 
exact  conditions  which  are  to  be  looked  out  for.  All  observers 
agree  that  these  small  lesions  may  be  overlooked  at  the 
autopsy  with  the  greatest  ease,  and  I  have  not  the  smallest 
doubt  that  many  stomachs  have  been  described  as  being  free 
from  any  evidence  of  ulcer  owing  to  the  employment  of  a  not 
sufficiently  minute  method  of  examination.  It  is  significant 
that  in  Hale  White's  paper  only  ten  cases  are  distinctly  men- 
tioned in  which  it  was  stated  that  no  post-mortem  lesion  was 
found  to  account  for  the  preceding  haematemesis.  This  is  in 
striking  contrast  with  the  large  number  of  cases  of  haemorrhage 
due  to  small  acute  ulcers  which  have  been  recorded. 

(6)  The  evidence  quoted  in  favour  of  "gastrostaxis,"  that 
cases  of  haematemesis  have  been  recorded  in  which  the  patients 
have  been  operated  upon  and  no  ulcer  found,  although  the 
stomach  was  opened  and  its  interior  explored  during  life,  is 
more  unsatisfactory  still.  Such  cases  fall  into  three  groups: 

1C 


242  ULCER  OF  THE  STOMACH 

(i.)  1  hose  in  which  no  lesion  whatever  was  found;  (ii.)  those  in 
which  a  single  bleeding-point  was  found;  (iii.)  those  in  which 
multiple  bleeding -points  were  found.  The  first  group  contains 
the  greatest  number  of  cases.  From  what  I  have  said  above, 
it  will  be  at  once  evident  that  it  is  quite  impossible  to  explore 
the  interior  of  the  stomach  during  life  thoroughly  enough  to 
exclude  the  presence  of  an  acute  ulcer  or  a  scar  resulting  from 
such  an  ulcer.  Cases  are  recorded  in  which  the  stomach  was 
found  normal  at  operation,  and  yet  an  ulcer  discovered  at  the 
subsequent  autopsy.  The  inability  to  find  the  lesion  at  an  opera- 
tion is,  therefore,  no  evidence  that  an  acute  ulcer  is  not  present. 

If  a  bleeding -point  be  found  in  the  mucous  membrane  of  the 
stomach  at  an  operation,  its  exact  nature  cannot  always  be 
accurately  made  out,  because  to  do  so  it  is  necessary  to  con- 
siderably stretch  the  stomach  and  evert  it,  and  this  may  be 
impossible  owing  to  the  position  of  the  lesion.  Such  an  opera- 
tion must  be  done  quickly,  and  the  bleeding  obscures  the 
character  of  the  lesion. 

Neither  is  the  finding  of  multiple  bleeding-points  any  evidence 
against  acute  ulcer,  because  such  ulcers  are  often  multiple,  and 
one  would  expect  that  in  such  cases  an  artery  might  be  opened 
in  one,  and  that  in  some  the  bleeding  would  be  chiefly  capillary, 
and  in  others  venous. 

I  have  no  doubt,  however,  that  the  mucous  membrane  may 
be  found  to  be  oozing  blood  at  multiple  points  in  the  absence 
of  any  definite  ulcer,  but  such  cases  are  examples  of  gastritis, 
and  it  has  been  known  for  many  years  that  in  inflammatory 
congestion  of  the  mucous  membrane  of  the  stomach  a  certain 
amount  of  bleeding  may  occur.  The  softened  and  swollen 
mucous  membrane  may  be  easily  injured  by  the  food,  and  bleed- 
ing-points result.  The  inflammation  is  not  uniformly  intense 
in  all  parts  of  the  stomach;  in  fact,  it  may  be  particularly 
marked  over  a  certain  area,  and  be  barely  perceptible  in  other 
regions  of  the  stomach,  so  that  a  reddened  patch  of  mucous 
membrane  may  be  found  on  which  are  situated  multiple 
oozing-points.  Such  an  inflamed  mucous  membrane  is  deeply 
red  and  somewhat  swollen.  It  is  friable,  and  bleeds  profusely 
on  catching  it  in  the  forceps,  or  even  on  touching  it.  In  short, 
this  second  piece  of  evidence  given  in  favour  of  the  existence 
of  "  gastrostaxis  "  is  really  against  it,  in  that  it  shows  the 
case  to  be  one  of  gastritis.  "  Gastrostaxis,"  to  my  mind,  there- 
fore, implies  nothing  more  or  less  than  an  inflammation  of  the 
mucous  membrane  of  the  stomach.  Such  an  inflammation 
we  have  seen  to  be  one  of  the  causes  of  a  certain  type  of  acute 
ulcer  of  the  stomach,  and  it  is  a  well-known  cause  of  small 
amounts  of  hsematemesis . 

In  order  to  demonstrate  that  gastritis  gives  rise  to  precisely 
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the  same  appearance,  which  at  operations  have  been  mistaken 
for  "gastrostaxis,"  I  will  quote  the  following  case:* 

A.  J.  R.,  female,  married,  aged  forty-four  years,  was  admitted 
to  University  College  Hospital  on  April  22,  1911,  suffering 
from  hsematemesis.  On  the  morning  before  admission  the 
patient  was  doing  her  ordinary  housework  when  she  felt  faint 
and  vomited,  bringing  up  a  "pint  of  blood."  Later  on  in  the 
day  she  was  sick  again,  and  brought  up  a  "  quart  of  thick, 
dark,  clotted  blood."  On  the  day  of  admission  another  attack 
of  haematemesis  occurred.  The  present  attack  of  the  illness 
began  the  day  before  the  commencement  of  the  bleeding,  with 
pain  in  the  abdomen.  The  pain  came  on  directly  after  food, 
and  was  accompanied  by  nausea.  This  was  the  fourth  attack 
of  "  indigestion  "  from  which  the  patient  had  suffered,  each 
attack  being  of  the  same  nature,  except  that  she  had  never 
vomited  blood  before  the  present  occasion. 

The  attacks  of  "  indigestion  "  occurred  ten,  five,  and  two 
years  ago.  She  had  pain  after  food  and  bilious  vomiting,  and 
on  the  third  occasion  a  great  deal  of  flatulence. 

On  admission,  she  appeared  to  be  a  well-developed  and  well- 
nourished  woman.  She  was  blanched,  the  mucous  membranes 
being  markedly  anaemic.  She  was  not  restless,  had  no  pain, 
and  only  complained  of  a  dry  mouth  and  throat.  The  abdomen 
was  normal,  and  there  was  no  tenderness  nor  rigidity  present. 
She  had  no  more  vomiting,  but  passed  melaena  and  had  feelings 
of  faintness,  and  the  pulse-rate  remained  high.  An  operation 
was  performed  on  April  24.  The  abdomen  was  opened,  and 
externally  the  stomach  appeared  quite  normal  on  examination. 
An  incision  was  made  into  the  anterior  surface  of  the  organ, 
and  a  small  ulcer  was  found  about  the  middle  of  the  small 
curvature.  The  mucous  membrane  in  this  part  of  the  stomach 
was  very  soft  and  friable,  and  oozed  blood  in  places,  and 
wherever  it  was  touched  bleeding  commenced.  The  ulcer  was 
stitched  over,  and  a  gastro-enterostomy  performed.  The 
patient  died  on  the  following  day.  I  cut  sections  from  all 
parts  of  the  stomach.  The  ulcer  was  an  acute  one,  without  the 
slightest  sign  of  thickening.  There  was  puckering  of  the 
edge  on  the  posterior  surface  of  the  stomach,  and  the  ulcer  was 
rapidly  healing.  The  microscopic  sections  showed  that  the 
soft  and  swollen  condition  of  the  mucous  membrane  observed 
during  life  was  due  to  a  large  area  of  gastritis  involving 
especially  the  posterior  wall  in  the  pyloric  region,  and  spreading 
out  into  the  surrounding  parts.  In  the  region  of  the  fundus  the 
mucous  membrane  was,  comparatively  speaking,  healthy.  The 
pathological  change  consisted  of  an  infiltration  of  round  cells 
between  the  glands,  hardly  perceptible  in  the  less  affected 

*  U.C.H.  Medical  Case-Books,  1911,  Dr.  Batty  Shaw,  Females,  vol.  dccxli.,  p.  141. 
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parts  ;  but  in  the  posterior  pyloric  region  there  was  very  great 
infiltration,  and  the  gastric  glands  were  disappearing  (see 
Plate  XXXII.,  Figs.  1  and  2). 

It  is  therefore  important  not  to  draw  conclusions  with  regard 
to  the  condition  of  the  mucous  membrane  generally  from  the 
examination  of  a  single  strip  removed  at  an  operation. 

(c)  The  third  piece  of  evidence  given  in  favour  of  the  exist- 
ence of  "  gastrostaxis  "  is  that  it  possesses  a  definite  clinical 
history,  which  is  similar  to  that  of  ulcer  of  the  stomach ;  and 
that  if  we  regarded  all  cases  of  hsematemesis  and  pain  as  being 
due  to  ulcer,  we  should  have  a  preponderance  of  females  under 
thirty  years  of  age  who  were  suffering  from  clinical  gastric 
ulcer  over  those  in  whom  the  diagnosis  was  verified  at  autopsy. 
According  to  Herringham  [5],  the  sex-incidence  up  to  the  age 
of  thirty  years  of  gastric  ulcer  verified  by  dissection  or 
operation  is — Male  :  female  :  :  2  :  9.  Whereas  unverified 
cases  resting  on  clinical  diagnosis  alone  give  the  ratio — Male  : 
female  :  :  2  :  25- 3. 

This  is  taken  as  evidence  that  an  independent  disease  known 
as  "gastrostaxis  "  exists,  and  particularly  affects  females 
under  thirty  years  of  age. 

The  first  reply  to  this  argument  is  that,  although  we  know 
the  proportion  of  males  to  females  under  thirty  years  who  are 
suffering  from  the  symptom  heematemesis,  we  do  not  definitely 
know  the  proportion  of  males  to  females  at  this  age  who  are 
suffering  from  verified  acute  ulcer  of  the  stomach,  because  these 
ulcers  are  not  as  a  rule  fatal,  and  when  they  are  fatal,  they  leave 
such  slight  traces  of  their  presence  that  they  are  commonly 
missed,  particularly  when  the  autopsy  is  conducted  at  a  later 
peiiod  of  life,  when  there  is  no  particular  reason  to  suspect 
disease  of  the  stomach. 

A  further  point  to  be  considered  is  that  there  is  another 
pathological  lesion — namely,  gastritis — which  gives  rise  to  the 
vomiting  of  blood,  and  which  perhaps  accounts  for  those  cases 
in  which  the  bleeding  has  been  seen  to  issue  from  many  points 
of  the  mucous  membrane  of  the  stomach. 

It  is  now  recognized  that  epigastric  pain  and  vomiting  may 
be  due  to  chronic  disease  of  the  appendix,  and  also  that  in  this 
condition  heematemesis  may  occur. 

The  hsematemesis  in  chronic  appendicitis  is  due  in  some  cases 
to  acute  ulcer  of  the  stomach,  resulting  from  infection  from  the 
appendix,  but  in  others  to  gastritis,  which  may  perhaps  arise 
as  an  infective  gastritis  from  the  appendix,  or  which  may  be 
an  independent  condition.  Whatever  is  the  exact  connection 
between  these  different  diseases,  we  know  that  chronic  disease 
of  the  appendix  gives  rise  to  symptoms  simulating  chronic 
ulcer  of  the  stomach,  and  that  it  may  be  associated  with  acute 
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FlG.    I.       MlCROPHOTOGRAPH  OF  A  SECTION  OF  THE  MUCOUSMKM. 

BRANE  OF  THE  STOMACH  OF  THE  CASE  DESCRIBED  ON   PAGE  243. 

The  section  shows  an  advanced  condition  of  gastritis,  the  glands  being  largely 

destroyed  a*d  replaced  l>y  a  marked  cellular  infiltration. 


FlG.   2.       Mil  KOl'MOTOGRAI'H    OF   A    SECTION    OK  ANOTHER 

PORTION    OF   THE    MUCOUS    MEMBRANE    FROM    THE   SAME   CASE. 

It  stows  a  less  advanced  condition  of  gastritis.     A  lymphatic  follicle  is 

seen  at  the  bases  ot  the  glands,  and  from  this  a  slight  cellular  infiltration 

extends  between  the  glands. 
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ulcer  or  gastritis,  and  that  haematemesis  may  occur  in  either 
case. 

Such  conditions  are  particularly  common  in  women — twenty 
out  of  twenty-four,  according  to  Paterson  [6]. 

Disease  of  the  appendix  is  not  found  in  every  case  of 
haematemesis  due  to  gastritis,  and  in  such  cases  the  latter  may 
have  another  infective  origin,  or  it  may  arise  from  local  irrita- 
tion in  the  various  ways  which  are  well  known.  The  gastritis 
may  of  itself  be  the  cause  of  the  bleeding,  or  it  may  give  rise 
to  acute  ulcer  in  which  the  bleeding  is  more  severe. 

Any  want  of  correspondence  between  the  proportion  of 
females  to  males  who  are  suffering  from  haematemesis,  and 
that  of  those  who  are  suffering  from  verified  ulcer  of  the 
stomach,  may  be  thus  explained — namely,  that  the  surplus  of 
young  females  are  suffering  from  gastritis. 

(2)  Leaving  this  question  of  haematemesis  due  to  some 
destructive  or  degenerative  action  of  a  poison  upon  the  capil- 
lary wall,  the  second  cause  of  haematemesis  which  is  primarily 
due  to  some  diseased  condition  of  the  bloodvessels  is  excessive 
dilatation  of  the  veins,  capillaries,  or  arteries  leading  to  rupture. 
In  the  case  of  varicose  veins  of  the  stomach  occurring  in  cirrhosis 
of  the  liver  or  enlargement  of  the  spleen,  and  also  in  the  case 
of  aneurismal  dilatation  of  an  artery  in  arterio-sclerosis,  although 
the  primary  cause  exists  in  the  dilatation  of  the  vessel,  the  final 
haematemesis  is  due  to  a  tiny  acute  ulcer  forming,  as  described 
in  the  pathological  section  of  this  book,  on  the  surface  of  the 
swelling. 

Dilatation  of  the  capillaries  occurs  in  inflammatory  congestion 
(gastritis)  or  mechanical  congestion  resulting  from  venous 
obstruction,  whether  this  be  the  result  of  heart  disease,  obstruc- 
tion of  the  trunk  of  the  portal  vein,  or  hepatic  cirrhosis.  In 
very  rare  cases  prolonged  vomiting,  as  in  sea-sickness  or 
pregnancy,  causes  rupture  of  the  gastric  capillaries. 

2.  The  second  manner  in  which  haematemesis  is  brought 
about  is  by  ulceration  of  the  mucous  membrane,  the  blood- 
vessels being  opened  up  secondarily.  Any  destruction  of 
the  mucosa  will  cause  haemorrhage  in  this  way,  whether  it 
be  acute  or  chronic  gastric  ulcer,  cancer,  syphilis,  tubercle,  or 
injury. 

Clinical  Investigation  of  Haematemesis.  —  Every  case  of 
haematemesis  should  be  systematically  subjected  to  the  fol- 
lowing routine  method  of  examination: 

(1)  The  first  point  to  settle  is  whether  blood  is  present  in  the 
vomited  matter  or  not.  The  reasons  for  this  are  that  certain 
substances  may  be  vomited  which  resemble  blood,  such  as 
coloured  wines,  the  juice  of  certain  fruits,  and  other  substances. 
If  any  doubt  exists  with  regard  to  whether  the  coloured  matter 
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is  blood  or  not,  the  tests  which  have  already  been  described 
for  the  detection  of  blood  should  be  employed. 

(2)  Blood   being   present,    the   next   point   to   ascertain   is 
whether  the  bleeding  is  due  to  some  diseased  condition  of  the 
stomach  or  not.     There  are  three  reasons  for  this :  (a)  Blood  may 
enter  the  stomach  and  be  subsequently  vomited;  (b)  it  may 
arise  during  the  act  of  vomiting  from  the  oesophagus,  trachea, 
pharynx,   or   mouth;    (c)   haemoptysis   may   be   mistaken  for 
haematemesis. 

If  the  vomit  consists  of  much  saliva  and  mucus  mixed  with 
streaks  of  bright  red  blood,  the  pharynx  should  be  carefully 
examined  for  catarrh,  and  the  gums  for  pyorrhoea  or  self- 
inflicted  injury.  Vomiting  of  blood  in  children  should  always 
lead  to  an  examination  of  the  naso-pharynx  for  adenoids. 

Bleeding  from  the  oesophagus  should  be  suspected  if  the 
vomited  matter  is  alkaline,  contains  undigested  food,  and 
considerable  amounts  of  saliva  and  mucus.  The  act  of  regurgi- 
tation  can  usually  be  easily  distinguished  from  vomiting.  A 
thoracic  aneurism  may  leak  into  the  oesophagus,  and  repeated 
attacks  of  hsematemesis  occur.  (Esophageal  bleeding  is,  how- 
ever, usually  associated  with  signs  of  obstruction. 

Bloo'l  from  the  respiratory  passages  is  bright  red,  foamy,  and 
alkaline ;  it  is  followed  by  rusty  sputum  for  several  days,  and  no 
melaena  results .  The  history  and  physical  signs  may  be  enough 
to  settle  the  diagnosis.  A  history  of  cough  at  the  time  may  be 
misleading,  for  cough  may  result  from  vomiting,  or  cough 
may  cause  vomiting.  The  most  important  condition  in  which 
blood  regurgitates  from  the  intestine  into  the  stomach  and  is 
subsequently  vomited  is  duodenal  ulcer.  It  is  quite  impossible 
to  diagnose  the  haematemesis  of  this  disease  from  that  of 
gastric  ulcer,  unless  the  history  and  symptoms  are  distinctive. 

Haematemesis  may  result  from  the  rare  condition  of  obstruc- 
tion of  the  superior  mesenteric  artery,  but  the  intestinal  pain 
of  this  disease  is  usually  severe. 

Rupture  of  an  aneurism  through  the  wall  of  the  stomach 
hardly  need  be  considered  in  the  diagnosis. 

(3)  Having  decided  that  the  case  is  one  of  bleeding  from  the 
stomach,  an  examination  of  the  blood,  with  regard  to  determining 
its  character,  may  afford  valuable  information.     It  is  very 
difficult  to  lay  down  general  rules  for  diagnosis  in  this  con- 
nection, because  almost  every  case  has  exceptions.      As  we 
have  already  seen,  the  colour  of  the  blood  depends  on  how  long 
it  has  remained  in  the  stomach,  which  again  largely  depends 
upon  the  amount:  one  hour's  sojourn  in  the  stomach  is  a 
sufficient  period  of   time  to   insure  blackening  of  the  blood. 
Small  amounts  of >* blood  indicate  haemorrhage  from  the  capil- 
laries, and  large  amounts  usually  indicate  that  a  large  vessel 
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has  been  opened  up,  but  profuse  haemorrhage  may  occur  from 
the  capillaries,  as,  for  example,  in  splenic  anaemia. 

Coffee-grounds  vomit  indicates  slow  and  more  or  less  con- 
tinuous haemorrhage,  and  occurs  typically  in  cancer  and 
mechanical  congestion  of  the  stomach.  In  gastritis  the  bleed- 
ing is  small  in  amount,  and  the  blood  is  more  or  less  altered, 
but  is  not  always  of  the  coffee-grounds  type. 

Clots  of  blood  dark  in  colour  indicate  more  profuse  bleed- 
ing, and  occur  in  acute  and  more  typically  chronic  gastric 
and  duodenal  ulcer,  cancer,  and  cirrhosis  of  the  liver.  In 
gastritis  small  clots  may  be  vomited  sometimes,  although,  if 
clots  of  a  fair  size  occur,  an  ulcer  will  certainly  be  found  if  the 
case  comes  to  autopsy. 

Profuse  bleeding  and  a  bright  red  colour  of  the  blood  indicate 
a  copious  haemorrhage,  usually  from  a  fair-sized  vessel.  Such 
bleeding  occurs  typically  in  acute  gastric  ulcer,  not  quite  so 
characteristically  in  chronic  ulcer,  and  less  frequently  still  in 
duodenal  ulcer,  in  cirrhosis  of  the  liver,  rarely  in  cancer,  and  in 
splenic  enlargement. 

Hence,  of  the  four  common  causes  of  haematemesis,  gastritis 
is  likely  to  give  rise»to  the  vomiting  of  small  amounts  of  red 
blood  or  to  coffee-grounds  vomit;  cancer  to  coffee-grounds 
•vomit  or  the  vomiting  of  dark  clots,  rarely  to  profuse  bleeding ; 
gastric  ulcer  and  cirrhosis  of  the  liver  to  the  vomiting  of  coffee- 
grounds  material,  or  of  large  clots,  or  to  profuse  bleeding.  This 
statement  must  be  taken  as  a  general  one,  to  which  there  are,  of 
course,  exceptions. 

Of  the  capillary- wall  poisons  in  conditions  of  jaundice  and 
the  infective  fevers,  the  blood  is  more  likely  to  be  of  the  coffee- 
grounds  variety  or  clotted.  In  the  purpuras  and  anaemias  it  is 
more  likely  to  be  profuse  and  bright  red.  In  speaking  of  the 
haematemesis  of  infective  fevers  I  do  not  refer  to  that  type 
due  to  a  complicating  acute  gastric  ulcer,  but  to  that  which 
occurs  in  the  absence  of  any  ulcer. 

Melaena  always  occurs  to  some  extent  in  cases  of  gastric 
haemorrhage.  Absence  of  haematemesis  and  the  presence  of 
melaena  is  said  to  favour  the  diagnosis  of  duodenal  ulcer  ;  but  a 
patient  may  die  from  haemorrhage  in  gastric  ulcer  and  never 
vomit  at  all,  the  blood  being  passed  by  rectum. 

In  pyloric  stenosis,  for  example  in  cancer,  there  may  be  no 
melaena.  One  must  be  careful  not  to  mistake  a  dark  stool  due 
to  the  administration  of  iron  or  bismuth  for  melaena. 

When  occult  blood  is  found  in  the  gastric  contents  or  the 
faeces,  it  very  strongly  suggests  either  gastric  ulcer  or  cancer. 

The  intermittent  presence  of  occult  haemorrhage  suggests 
ulcer,  whilst  its  constant  presence  suggests  cancer. 

According  to  Rutimeyer  [7],  in  ulcer  the  gastric  contents 
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give  the  tests  for  occult  blood  in  37  per  cent.,  and  the  faeces 
in  42  per  cent,  of  cases;  in  cancer  the  gastric  contents  give  a 
positive  result  in  96  per  cent,  and  the  faeces  in  79  per  cent,  of 
cases. 

(4)  Relation   to    Vomiting. — Four   classes   of  cases    may   be 
recognized : 

(a)  The  gastric  haemorrhage  may  be  the  immediate  cause  of 
the  vomiting.   Without  any  warning,  blood  is  suddenly  brought 
up.     As  instances  of  this  condition  may  be  mentioned  acute 
gastric  ulcer  (rarely  chronic),  cirrhosis  of  the  liver,  in  which 
an  oesophageal  or  gastric  vein  ruptures,  and  the  various  blood- 
poisons  in  which  no  stomach  symptoms  have  been  present — 
for  example,  the  purpuras,  anaemias,  and  infections,  in  which 
the  capillary  bleeding  leads  to  vomiting. 

(b)  During  the  course  of  the  disease,  in  which  vomiting  is  a 
prominent  symptom,  blood  is  vomited.       Diseases  belonging 
to  this  category  are  chronic  gastric  ulcer,  in  which  the  vomiting 
commonly  occurs  at  the  height  of  the  pain ;  gastritis,  and 
cirrhosis  of  the  liver,  in  which  morning  vomiting  may  occur ; 
and  cancer,  in  which  vomiting  is  not  so  prominent  or  regular  a 
symptom  as  in  ulcer,  unless  pyloric  stenosis  is  present. 

(c)  Very  rarely,  as  in  the  case  of  sea-sickness  and  pregnancy, 
the  haemorrhage  may  be  the   direct  result  of   the  vomiting. 
The  blood  is  only  vomited  in  small  quantities,  and  after  the 
vomiting  and  retching  has  continued  for  some  time,  and  since 
it  is  not  retained  long  in  the  stomach,  the  blood  is  commonly 
present  in  the  form  of  streaks,  mixed  with  mucus  and  bile.     I 
have  known  a  case  of  gastric  ulcer  to  commence  bleeding  as 
the  result  of  an  attack  of  vomiting  in  sea-sickness. 

(d)  Finally,  I  will  merely  mention  the  well-known  fact  that 
gastric  haemorrhage,  although  profuse  and  sufficiently  severe 
to  kill  the  patient,  may  not  give  rise  to  vomiting  at  all.     The 
blood  is  all  passed  per  rectum  as  melaena,  or  the  intestine  may 
be  found  post  mortem  distended  with  blood,  which  has  not 
had  time  to  escape.     Of  course  it  is  obvious  that  this  condition 
of  affairs  points  rather  to  the  intestine  as  a  source  of  bleeding 
than  the  stomach ;  but  still,  one  must  remember  that  it  is  by  no 
means  uncommon,  particularly  when  the  amount  of  blood  is 
small,  in  ulcer  of  the  stomach.   If  the  blood  is  black  (melaena),  it 
is  quite  impossible  to  say  whether  it  comes  from  the  stomach 
or  upper  part  of  the  small  intestine ;  if  it  is  bright  red,  it  comes 
from  the  lower  part  of  the  small  intestine,  or  any  portion  of 
the  alimentary  tract  below  this.     To  the  last  statement  there 
is  the  exception  that  in  profuse  and  fatal  bleeding  from  the 
oesophagus,  stomach,  or  upper  part  of  the  small  intestine,  bright 
red  blood  may  be  passed  per  rectum. 

(5)  The  presence  of  pain  and  other  gastric  symptoms  indicates 
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that  the  bleeding  is  due  to  primary  or  secondary  disease  of 
the  stomach  or  duodenum,  and  not  to  a  toxaemia.  The 
diagnostic  significance  of  such  symptoms  will  be  dealt  with 
later. 

(6)  The    physical    examination   of    the    patient's    abdomen 
should  be  particularly  directed  towards  the  ascertainment  of 
the  position  of  the  pain  and  the  presence  of  tenderness,  rigidity, 
dilatation  of  the  stomach,  or  the  presence  of  a  tumour. 

It  is  very  important  to  recognize  here  the  fact  that  the 
thickening  round  an  ulcer  may  be  so  marked  as  to  give  rise 
to  a  tumour  simulating  carcinoma  of  the  stomach.  The 
tumour,  when  malignant,  is  more  likely  to  be  fixed,  to  be  very 
hard  and  nodular,  and  is  usually  larger  than  a  non-malignant 
tumour.  The  appendix  region  is  to  be  examined  for  tender- 
ness or  rigidity,  or  even  a  tumour.  Enlargement  of  the  liver 
and  spleen,  and  the  signs  of  portal  obstruction,  must  then  be 
looked  for.  The  presence  of  wasting,  jaundice,  and  the  absence 
of  the  symptoms  and  signs  of  the  various  general  diseases 
mentioned  above  as  causing  gastric  haemorrhage  are  to  be 
noted. 

(7)  Finally,   it  is  of  the  greatest  importance  to  carefully 
inquire  into   the  history  of  previous  attacks  of   hcematemesis. 
The  patient  may  not  be  in  a  fit  condition  to  answer  questions 
at  the  time  of  examination,  and  the  history  has  to  be  obtained 
from  a  friend  or  relative.     When  the  patient  has  recovered, 
careful  questioning  will  elicit  from  him  valuable  information 
about  any  previous  attacks  which  may  have  occurred. 

We  have  already  seen  that  acute  ulcers  tend  to  recur,  and 
although  they  do  not  always  bleed,  it  is  quite  common  to  obtain 
a  history  in  such  cases  of  repeated  attacks  of  haematemesis, 
and  to  find  at  the  autopsy  the  scars  of  the  former  ulcers, 
together  with  a  recent  ulcer,  which  resulted  in  the  death  of  the 
patient.  Similarly,  recurrent  haemorrhage  from  a  chronic  ulcer 
is  commonly  seen. 

Patients  can  frequently  remember  the  amount  of  blood 
lost  on  each  occasion;  at  all  events,  they  can  state  which 
haemorrhage  was  a  large  and  which  a  small  one,  or  what  was 
the  character  of  the  blood  lost.  They  can  also  recollect  the 
lengths  of  the  intervals  between  the  attacks,  and  whether 
during  these  intervals  they  were  absolutely  free  from  symptoms 
or  not,  and  whether  the  bleedings  were  associated  or  preceded 
by  symptoms. 

These  points  are  all  of  importance  in  the  diagnosis  of  ulcer 
of  the  stomach,  particularly  when  one  has  to  come  to  a  con- 
clusion with  regard  to  operation.  A  patient  who  states  that 
she  has  vomited  blood  may  admit  on  close  questioning  that 
the  vomit  was  chiefly  a  watery  fluid  streaked  with  blood, 
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thereby  rendering  it  probable  that  the  blood  never  came  from 
the  stomach  at  all. 

Numerous  instances  could  be  recorded  of  the  value  of  a 
careful  inquiry  into  the  history  of  past  attacks  of  haematemesis. 
The  number  of  the  attacks  and  the  lengths  of  the  intervals 
between  them  are  alone  of  no  value  in  the  diagnosis  cf  acute 
from  chronic  ulcer,  but  it  is  a  different  question  when  one 
considers  other  symptoms.  Long  intervals  amounting  to  years 
of  absolute  freedom  from  all  symptoms  are  in  favour  of  recur- 
rent acute  ulcer;  but  in  the  case  of  chronic  ulcer,  although 
intervals  as  long  as  ten  years  or  more  may  elapse  between 
recurrences  of  haemorrhage,  those  intervals  are  characterized 
by  periodic  attacks  of  pain  or  other  symptoms.  Even  short 
intervals  between  attacks  of  haemorrhage  in  chronic  ulcer  are 
usually  characterized  by  the  presence  of  symptoms,  although 
they  may  be  slight.  With  regard  to  the  amounts  of  blood,  a 
sudden  profuse  haemorrhage  at  the  commencement  of  the 
illness,  followed  by  smaller  haemorrhages,  may  indicate  the 
acute  origin  of  a  chronic  ulcer.  Sudden  profuse  haemorrhages 
separated  by  long  intervals  are  more  characteristic  of  recurrent 
acute  ulcer.  Profuse  haemorrhage  late  in  the  disease  is  quite 
likely  to  occur  in  chronic  ulcer.  There  are,  however,  numerous 
exceptions  to  these  general  statements.  There  is  only  one 
disease  in  addition  to  ulcer  of  the  stomach  in  which  repeated 
haemorrhages  may  occur  over  a  long  series  of  years,  and  that 
is  gastritis.  The  difficulty  in  diagnosis  occurs  in  those  cases 
of  ulcer  which  repeatedly  vomit  very  small  amounts  of  blood. 
The  question  is  at  once  settled  in  favour  of  ulcer  if  considerable 
haemorrhage  occurs,  but  it  is  complicated  by  the  fact  that 
ulcer  may  arise  during  the  course  of  gastritis.  Recurrent 
haemorrhage  may  occur  in  hepatic  cirrhosis,  but  this  does  not 
extend  over  so  many  years.  One  must  also  bear  in  mind  that 
in  a  certain  proportion  of  cancer  cases  a  history  of  gastric 
ulcer  may  be  obtained. 
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2.  PAIN. 

With  regard  to  the  importance  of  the  remaining  symptoms 
which  are  commonly  associated  with  gastric  ulcer  in  the  diag- 
nosis of  this  affection,  I  think  all  observers  will  admit  that  this 
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importance  is  chiefly  derived  from  a  consideration  of  the 
combination  of  the  symptoms,  their  degree,  and  their  associa- 
tion with  haematemesis,  rather  than  from  that  of  any  one 
isolated  symptom. 

The  most  important  symptom  of  ulcer  is  pain,  and  pain 
which  can  be  considered  as  characteristic  of  ulcer  does  not 
appear  until  the  ulcer  has  thickened  to  some  extent.  I  have 
already  stated  that  acute  ulcer  probably  does  not,  except 
under  exceptional  circumstances,  give  rise  to  pain  or  other 
symptoms,  and  that  when  they  occur  in  this  affection  they  are 
due  to  some  other  diseased  condition  or  functional  disturbance 
of  the  stomach,  which  is  associated  with  the  ulcer,  and  which 
may  or  may  not  be  etiologically  related  to  it.  It  follows  from 
this  that  gastric  symptoms  are  of  no  help  in  the  diagnosis  of 
acute  ulcer,  the  only  definite  indication  of  its  presence  being 
derived  from  haematemesis,  and  unless  this  accident  occurs,  the 
ulcer,  if  it  heals  normally,  is  in  many  cases  of  no  importance, 
and  is  a  mere  incident  in  the  course  of  some  other  disease — for 
example,  in  gastritis.  One  cannot,  therefore,  discuss  the  diag- 
nosis of  acute  ulcer  from  any  other  point  of  view  than  that 
of  haematemesis  or  perforation. 

The  case  is  different  in  regard  to  chronic  ulcer,  and  I  am 
of  opinion  that  one  of  the  most  important  points  in  the 
diagnosis  of  this  malady  is  a  careful  consideration  of  the 
history  of  the  course  of  the  disease  from  the  commencement  of 
the  symptoms.  This  can  be  obtained  from  the  patient 
sufficiently  accurately  to  be  of  the  greatest  service.  There  are 
few  gastric  diseases  which  give  rise  to  the  prolonged  course  of 
persistent  pain,  of  which  patients  with  chronic  gastric  ulcer  are 
the  victims.  We  have  seen  that  in  the  majority  of  cases  the 
course  of  the  disease  is  characterized  by  attacks  of  pain, 
separated  by  intervals  of  comparative  freedom  from  pain, 
varying  in  length,  and  that  even  those  patients  in  whom  the 
pain  has  been  practically  constant  can  remember  to  have 
previously  had  now  and  again  intervals  in  which  the  pain  has 
not  been  so  severe.  In  most  cases  dieting  has  for  a  time 
relieved  the  pain,  but  even  though  this  may  have  been  absent 
for  a  year  or  more,  it  has  returned  again  sooner  or  later.  We 
may  have  to  deal  with  cases  of  a  few  months'  duration,  or 
which  have  lasted  twenty  or  thirty  years  ;  but  in  all  cases  the 
persistent  recurrence  of  the  same  definite  and  severe  pain 
characterizes  chronic  gastric  ulcer  to  the  exclusion  of  all  other 
diseases  except  chronic  duodenal  ulcer,  which  cannot  be  dis- 
tinguished by  a  consideration  of  the  course  alone. 

In  several  other  pathological  conditions  of  the  stomach, 
which  will  be  mentioned  later,  there  is  severe  pain  similar  to 
that  occurring  in  gastric  ulcer,  but  in  no  other  disease  does 
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pain  of  the  same  definite  character  so  regularly  recur.  In 
them  the  pain  is  much  more  variable  and  capricious,  less 
definite,  and  less  regularly  recurring,  and  usually  not  so 
severe.  Such  diseases  which  have  a  course  extending  over 
several  years  are  gastritis,  secondary  gastric  symptoms  in 
chronic  appendicitis,  gall-stones,  and  nervous  conditions  of 
the  stomach. 

Two  classes  of  cases  which  present  great  difficulty,  and  in 
which  attacks  of  pain  and  hsematemesis  occur,  are — (1)  Recur- 
ring acute  ulcer  of  the  stomach,  with  gastric  symptoms ; 
(2)  chronic  ulcer,  with  super  added  neurosis. 

1.  We  have  seen  that  the  pain  and  other  symptoms  associated 
with  acute  ulcer  cannot  be  ascribed  to  the  presence  of  the  ulcer, 
but  are  due  to  some  concomitant  condition,  gastritis,  functional 
disturbance  of  the  stomach,  secondary  gastric  symptoms  in 
appendicitis,  or  nervous  irritability  of  the  stomach,  so  that  the 
above  remarks  would  apply  to  the  pain  in  acute  ulcer — namely, 
that  it  is  not  so  definite  and  regular  as  that  of  chronic  ulcer. 
But  when  blood  is  vomited  at  intervals,  whatever  the  nature 
of  the  pain,  the  case  must  raise  a  strong  suspicion  of  chronic 
ulcer,  because  there  are  variations  of  the  pain  in  the  latter 
condition  in  many  cases.  In  recurring  acute  ulcer  the  intervals 
between  the  attacks  may  amount  to  several  years,  and  in  the 
intervals  the  patients  are  more  likely  to  be  free  from  all 
digestive  symptoms,  and  able  to  eat  any  kind  of  food,  than  are 
those  who  are  suffering  from  chronic  ulcer.  These  two  points, 
taken  in  conjunction  with  the  type  of  pain  and  the  amounts  of 
blood  vomited,  may  settle  the  diagnosis,  but  many  cases  are 
indistinguishable . 

2.  These  patients  are  usually  women,  and  one  readily  recog- 
nizes the  nervous  type  of  pain ;  but  the  attacks  of  bleeding 
render  the  diagnosis  difficult,  in  that  it  is  usually  impossible 
to  say  whether  the  case  is  one  of  recurring  acute  ulcer  with 
nervous  symptoms,  or  chronic  ulcer  with  superadded  neurosis. 
The  case  may  be  explored  with  the  object  of  doing  gastro- 
enterostomy  and  the  stomach  found  to  be  apparently  normal, 
the  bleeding  being  dependent  upon  the  recurrent  acute  ulcers 
which  have  healed. 

An  analysis  of  the  individual  symptoms  of  the  disease  should 
next  be  conducted. 

First  and  foremost  amongst  these  stands  pain.  The  PAIN  of 
chronic  ulcer  of  the  stomach  has  been  fully  described,  and  there 
now  remain  to  be  considered  those  conditions  in  which  a  similar 
kind  of  pain  exists,  which  may  be  mistaken  for  it.  Pain  oc- 
curring in  the  chest  can  be  dismissed,  because  gastric  ulcer 
never  causes  an  isolated  pain  in  that  region ;  if  it  is  present,  it  is 
always  associated  with  epigastric  pain.  We  have,  therefore, 
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to  consider  the  diagnosis  of  those  conditions  in  which  severe 
epigastric  pain  is  a  symptom. 

One  of  the  most  important  types  of  pain  which  simulates 
that  of  ulcer  of  the  stomach  is  that  resulting  from  nervous 
irritability  of  the  stomach,  and  which  occurs  with  much  greater 
frequency  in  women  than  in  men.  Two  varieties  of  pain  are 
commonly  described:  (1)  Gastric  hyper aesthesia,  in  which  pain 
is  related  to  the  ingestion  of  food;  (2)  gastralgia,  in  which  pain 
occurs  on  an  empty  stomach,  and  in  paroxysms  quite  inde- 
pendent of  the  intake  of  food. 

Instead  of  describing  these  as  two  independent  conditions,  I 
think  it  is  better  to  regard  them  as  being  two  qualities,  amongst 
others,  of  nervous  pain,  because  they  frequently  occur  together  ; 
and  even  when  they  occur  separately,  one  cannot  regard  them 
as  constituting  distinct  nervous  affections  of  the  stomach. 

Nervous  pain  may  occur  as  an  isolated  symptom,  or  it  may 
be  associated  with  vomiting  or  with  symptoms  of  "  indigestion." 
The  pain  is  undoubtedly  a  severe  pain,  and  in  an  attack  the 
patient  may  feel  faint  and  appear  to  collapse.  It  is  not  neces- 
sarily accompanied  by  general  symptoms  characteristic  of 
functional  derangement  of  the  nervous  system,  but  the  manner 
of  the  patient  may  indicate  this. 

The  pain  very  commonly  comes  on  at  once  after  the  ingestion 
of  food,  but  its  severity  is  not  so  much  related  to  the  quality 
of  the  food  as  is  that  of  ulcer ;  thus  it  may  be  quite  as  bad  or 
even  worse  after  liquids  than  solids,  and  hot  food  may  give 
relief.  The  pain,  however,  is  more  erratic  than  in  gastric  ulcer, 
and  it  may  get  well  fairly  suddenly  ;  but  on  the  other  hand, 
most  cases  are  difficult  to  treat,  and  in  spite  of  dieting  and 
rest,  which  invariably  relieve  the  pain  of  ulcer,  it  may 
continue  for  months  unaffected.  In  some  cases  a  dry  diet 
and  massage  not  uncommonly  give  great  relief.  Perhaps  the 
type  of  pain  which  most  commonly  simulates  that  of  ulcer  is 
that  which  occurs  late  in  the  digestive  process,  two  hours  or 
more  after  food,  and  which  is  relieved  by  eating  and  by  alkalis. 
This  pain  may  continue  after  the  stomach  is  empty,  which 
only  occurs  in  ulcer  under  exceptional  circumstances,  and  the 
patient  may  only  be  free  from  pain  after  a  meal.  I  have  known 
.a  patient,  the  subject  of  all  these  kinds  of  pain,  to  be  able 
to  distinguish  between  the  paroxysmal  pain  occurring  on  an 
empty  stomach  from  that  occurring  at  once  after  food  and 
that  occurring  two  hours  later.  The  position  of  nervous  pain 
is  epigastric,  and  the  patient  may  be  able  to  localize  it,  and  the 
spot  may  be  tender,  but  this  tenderness  is  not  so  marked  as  in 
ulcer,  neither  is  it  so  constant,  and  the  exact  position  of  the 
pain  and  tenderness  is  liable  to  shift.  Boas  [1]  has  invented 
an  instrument  (algesimeter)  for  the  purpose  of  measuring 
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the  degree  of  epigastric  tenderness,  but  to  my  mind  a  suffi- 
ciently accurate  idea  of  this  degree  can  be  obtained  by  digital 
palpation. 

Often  the  pain  and  tenderness  is  diffuse.  The  patient  may 
state  that  she  is  in  dreadful  agony,  and  yet  may  be  able  to 
bear  the  pressure  of  the  hand  quite  well  and  talk  unconcern- 
edly. Pressure  very  commonly  relieves  the  pain.  Sometimes 
the  pain  may  become  very  widespread,  and  shoot  round  the 
intercostal  nerves  all  over  the  chest  and  into  the  shoulders. 
Cutaneous  tenderness,  especially  widespread,  is  very  much 
more  common  in  nervous  than  in  ulcer  pain,  and  widespread 
tender  points  may  occur  in  the  back.  The  pain  does  not 
wake  the  patient  up  at  night  in  most  cases  when  once  she  is 
asleep.  If  vomiting  occurs,  it  does  not  as  a  rule  affect  the 
pain,  but  the  latter  may  be  made  worse;  occasionally  it  is 
somewhat  relieved.  Muscular  rigidity  is  not  such  a  common 
sign  as  in  ulcer. 

Nervous  pain  may  very  closely  simulate  ulcer  pain,  as  the 
following  case  illustrates : 

The  patient  was  a  female,  aged  thirty-seven  years,  unmarried, 
who  came  under  observation  on  June  13,  1911.  The  history 
was  as  follows :  Ever  since  the  age  of  sixteen  years  the  patient 
had  been  subject  on  and  off  to  "  indigestion,"  but  for  the  last 
seven  or  eight  years  it  had  become  definitely  established,  and 
during  that  time  the  patient  had  had  four  distinct  attacks  of 
pain  and  vomiting,  which  had  become  more  severe  in  character, 
and  at  the  present  time  she  was  in  the  middle  of  an  attack. 
The  pain  was  always  related  to  meals,  and  she  never  had  any 
independent  pain,  except  that  she  was  occasionally  awakened 
up  in  the  night  by  it.  The  pain  was  not  always  of  the  same 
severity,  the  more  severe  pain  coming  on  directly  after  meals, 
and  the  milder  pain  occurring  later  on  during  digestion. 
Occasionally  food  relieved  the  pain  for  a  time.  The  pain  was 
constant  in  position,  and  corresponded  with  the  position  of  the 
tender  spot  in  the  diagram  (Fig.  6).  It  commenced  as  a  slight 
pain,  and  increased  up  to  a  maximum,  and  passed  through  to 
the  back.  Sometimes  the  pain  was  constant.  Solid  food  pro- 
duced greater  pain  than  liquids.  The  pain  was  always  better 
when  the  patient  remained  in  bed,  and  was  worse  when  she 
exerted  herself.  There  was  no  pain  in  the  morning  before 
breakfast.  Vomiting  was  not  frequent  except  when  the 
patient  had  a  bad  attack  of  pain,  when  it  became  constant, 
otherwise  it  occurred  with  the  pain  after  food.  The  amounts 
brought  up  were  small,  and  patient  thought  it  relieved  the  pain 
to  some  extent.  No  blood  or  coffee-grounds  material  was  ever 
vomited,  and  no  melaena  passed.  The  appetite  was  good,  but 
frequently  it  disappeared  after  eating  a  mouthful  of  food. 
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There  was  no  intestinal  colic  or  pain  in  the  lower  part  of  the 
abdomen.  She  complained  of  fulness  after  eating,  and  eructa- 
tions of  gas,  and  of  sour  and  sometimes  bitter  fluid.  She  had 
wasted  lately.  Between  these  attacks  of  pain  there  were 
definite  free  intervals  ;  but  although  pain  was  absent,  she  always 
had  the  above  symptoms  of  indigestion.  She  never  had  any 
gastric  symptoms  referred  to  the  chest.  Two  years  ago  she 
was  treated  for  slight  pulmonary  tuberculosis  in  a  sanatorium, 
and  was  completely  cured.  On  examination,  the  stomach  was 
found  to  be  dropped.  The  pain  occurred  just  above  and  to 
the  left  of  the  umbilicus,  and  there  was  here  a  spot  of  deep 
tenderness,  and  around  this  was  a  diffuse  area  of  slight  tender- 
ness. There  was  no  hyperaesthesia  in 
the  skin,  and  no  muscular  rigidity.  No 
tenderness  at  the  back.  An  X-ray 
photograph  showed  that  the  stomach  was 
dropped,  but  preserved  its  tone,  and 
that  it  emptied  itself  in  the  normal  time. 
There  were  no  signs  of  recent  disease  in 
the  lungs.  An  operation  was  performed. 
The  stomach  was  found  to  be  dropped,  but 
absolutely  normal  on  the  outside.  There 
was  no  trace  of  opacity  in  the  peritoneum, 
or  thickening,  or  adhesion.  The  duo- 
denum, the  appendix,  and  the  gall-bladder 
were  quite  normal  The  kidneys  were  not 
dropped.  The  abdomen  was  closed. 

The  pain  of  the  secondary  gastric,  symp- 
toms of  chronic  disease  of  the  appendix  may 
closely  simulate  that  of  gastric  ulcer,  and 
this  is  particularly  the  case  when  there  is 
no  direct  sign  of  the  appendix  disease  present.  If  the  patient 
vomits  blood,  the  clinical  picture  may  be  very  difficult  to 
interpret.  The  symptoms  of  atypical  or  masked  appendicitis 
had  been  recognized  for  some  time  by  German  and  American 
writers,  but  the  condition  did  not  attract  much  attention  in 
England  until  quite  recently. 

Moynihan  [2]  in  1910  drew  attention  to  the  association  of 
chronic  disease  of  the  appendix  with  gastric  symptoms,  which 
he  attributed  to  pyloric  spasm,  and  called  the  condition 
"appendix  dyspepsia,"  and  about  the  same  time  Paterson  [3] 
described  some  cases  as  "  appendicular  gastralgia." 

The  pain  is  more  erratic,  and  not  so  constant  with  regard  to 
time  of  appearance  after  meals  as  in  ulcer,  and  it  may  not  be 
so  intense.  In  fact,  it  may  amount  to  nothing  more  than 
severe  discomfort.  Otherwise  the  pain  is  epigastric,  often  to 
the  right  of  the  mid-line,  and  definitely  related  to  meals,  either 


G.  6.  —  DIAGRAM  TO 
ILLUSTRATE  THE  POSI- 
TION OF  THE  TENDER 
POINT  IN  THE  CASE  OF 
GASTRIC  NEUROSIS  DE- 
SCRIBED ON  P.  254. 
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occurring  at  once  or  two  or  three  hours  later,  or  being  a 
definitely  "hunger  pain,"  and  is  perhaps  generally  accom- 
panied by  tenderness.  It  is  increased  by  exertion  in  the  same 
way  as  ulcer  pain  is.  It  does  not  go  through  to  the  back  so 
much  as  ulcer  pain.  There  are  usually  other  gastric  symptoms 
(sour  eructations  and  flatulence)  present,  and  vomiting  may 
occur  and  relieve  the  pain.  The  pain  may  further  simulate 
ulcer  of  the  stomach  in  coming  on  in  attacks  ;  but  these  are  not 
so  clearly  defined  as  in  ulcer,  neither  are  the  other  gastric 
symptoms  so  likely  to  disappear  in  the  intervals.  It  is  very 
rare  for  the  symptoms  to  date  from  an  attack  of  acute  appendi- 
citis, and  they  are  in  most  cases  insidious  in  origin.  The 
stomach  may  be  moderately  dilated.  As  an  example  I  will 
quote  the  following  case  :* 

S.  W.,  female,  aged  thirty-eight  years,  unmarried,  nurse  by 
occupation,  was  admitted  to  University  College  Hospital  on 
August  14,  1912.  The  malady  from  which  the  patient  was 
suffering  commenced  sixteen  years  ago,  when  she  began  to 
suffer  from  pain  in  the  chest  and  shoulders,  fulness  after 
meals,  and  eructations  of  gas,  but  there  was  no  vomiting. 
This  "  indigestion  "  continued  for  a  few  months,  and  one 
day  at  the  end  of  this  time  the  patient  had  a  severe  attack 
of  haematemesis  followed  by  melaena.  She  was  treated  in 
bed  for  some  months,  the  diagnosis  being  made  of  gastric 
ulcer. 

For  the  next  fourteen  years  the  patient  continually  suffered 
from  "  indigestion."  The  pain  which  she  had  experienced  in 
the  chest  shifted  to  the  epigastrium,  and  was  almost  con- 
tinually present.  During  the  winter  the  symptoms  ceased 
for  a  while,  but  the  attacks  otherwise  were  not  separated  by 
clearly  defined  intervals.  The  pain  was  epigastric,  and  in- 
creased by  pressure,  and  though  it  was  present  at  other  times 
also,  it  was  worse  two  hours  after  meals,  and  was  relieved  by 
food.  It  passed  through  to  the  back.  In  addition  to  the 
pain  she  had  eructations  of  gas  and  sour  fluid.  Two  years  ago, 
after  a  day's  exertion,  the  patient  had  a  feeling  of  great  fulness, 
and  brought  up  a  lot  of  dark  material  of  coffee-grounds  appear- 
ance. For  the  last  year  she  used  to  bring  up  this  material  at 
intervals.  During  the  last  two  years  the  pain  had  become 
more  severe  and  more  constant  in  character,  and  for  the  last 
year  it  had  been  almost  continuous. 

On  admission,  she  was  found  to  be  fairly  well  nourished. 
The  pain  was  situated  in  the  epigastrium,  and  the  patient 
easily  localized  the  maximum  point,  which  was  situated  just 
above  and  to  the  right  of  the  umbilicus.  This  spot  was  very 
tender,  and  there  was  an  area  of  slight  deep  tenderness  around 

*  U.C.H.  Surgical  Case-Books,  1912,  Sir  Rickman  Godlee,  No.  2621. 
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it  (Fig.  7).  The  skin  over  this  area  was  superficially  hyper- 
aesthetic,  and  the  abdominal  reflex  increased.  The  right 
rectus  was  rigid.  The  situation  of  the  pain  behind  was  just 
to  the  right  of  the  second  lumbar  vertebra.  The  right  kidney 
was  palpable  and  tender.  The  aorta  was 
easily  felt  pulsating.  There  was  no  pain 
or  tenderness  below  the  umbilicus.  An 
operation  was  performed,  and  the  stomach 
found  on  external  examination  to  be  normal 
in  every  part  of  it.  There  was  no  dilata- 
tion, and  the  pylorus  was  not  contracted. 
The  duodenum,  gall-bladder,  and  all  the 
parts  in  the  upper  abdomen  were  normal. 
The  caecum  was  found  to  be  bound  down 
and  covered  by  a  firm  layer  of  adhesions, 
and  the  appendix  was  curled  up  and 
adherent  to  its  posterior  surface.  About  Fm  ?  __  J^QBAM  T0 
|  inch  from  the  end  of  the  appendix  there  ILLUSTRATE  THE  POSI- 
was  a  constriction,  so  that  the  end  TION  OF  THE  TENDER 
appeared  to  have  the  shape  of  a  knob.  £™  ™E£™ 
On  slitting  it  open,  a,  patch  of  submucous  DESCRIBED  ON  p.  256. 
ecchymosis  was  found  on  the  proximal 
side  of  the  constriction.  In  May,  1913,  the  patient  stated 
that  she  still  had  pain  and  discomfort  after  food,  and  that 
she  had  vomited  coffee-grounds  material. 

Sometimes  these  attacks  of  epigastric  pain  may  be  sudden, 
well  defined,  of  short  duration,  and  not  particularly  related  to 
meals,  being  more  like  the  gastralgic  type  of  pain.  In  the 
intervals  there  is  no  pain  whatever.  The  following  illustrates 
this  type  of  case : 

An  unmarried  woman,  twenty-seven  years  of  age,  had  been 
quite  well  till  one  year  before  she  came  under  observation. 
During  the  whole  of  this  time  she  had  suffered  from  fulness, 
flatulence,  and  acid  eructations,  coming  on  after  meals,  but 
there  was  no  regular  pain.  During  the  year  she  had  had 
several  attacks  of  pain,  each  attack  not  lasting  more  than  a 
few  days.  During  the  intervals  she  never  experienced  any 
pain  whatever. 

The  pain  commenced  in  the  epigastrium,  and  subsequently 
spread  over  the  whole  abdomen.  When  seen  she  was  in  one 
of  her  attacks,  which  had  commenced  a  few  hours  previ- 
ously, and  in  the  same  manner  as  the  previous  attacks.  She 
was  in  great  pain  apparently,  but  there  was  no  vomiting. 
The  whole  abdomen  was  retracted  and  rigid.  There  was 
general  tenderness,  but  more  particularly  in  the  right  iliac 
fossa.  The  temperature  was  98°  F.,  the  pulse  90,  and  the 
respirations  28 .  The  patient  was  operated  upon,  but  there  were 
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no  signs  whatever  of  recent  inflammation.  The  appendix  con- 
tained a  concretion  near  the  base;  its  terminal  end  was  hard, 
white,  and  thickened,  and  the  lumen  was  obliterated.  A  few 
months  later  the  patient  had  another  attack  of  pain,  but  she 
has  not  been  seen  lately. 

One  also  meets  with  cases  in  which  chronic  disease  of  the 
appendix  gives  rise  to  pain,  sometimes  as  an  isolated  symptom, 
and  situated  to  the  right  or  left  of  the  umbilicus.  Such  cases 
are  not  so  likely  to  be  mistaken  for  ulcer  of  the  stomach  as 
those  in  which  the  pain  is  high  up.  Bastedo  [4]  introduced  a 
sign  which  he  believes  to  be  of  value  in  the  diagnosis  of  chronic 
appendicitis.  When  the  colon  is  distended  with  air,  pain  and 
tenderness  are  produced  In  the  right  iliac  fossa. 

In  conclusion,  there  is  no  doubt  whatever  that  chronic 
disease  of  the  appendix  may  be  associated  with  pain  limited 
to  the  upper  abdominal  zone,  and  which  is  never  felt  below 
the  umbilicus,  and  that  such  cases  are  not  unfrequently  mis- 
taken for  gall-stones,  or  ulcer  of  the  stomach,  or  duodenum, 
which  are  proved  to  be  absent  at  operation.  On  the  other 
hand,  however,  in  some  cases  the  pain  is  independent  of  the 
appendix,  and  not  affected  by  its  removal.  The  case  just 
quoted  probably  would  not  have  been  diagnosed  as  appendix 
disease  from  the  history,  and  the  only  reason  to  suppose  that 
it  was  so  before  the  operation  was  the  tenderness  and  rigidity 
in  the  right  iliac  fossa.  If  intestinal  colic,  or  pain  below  the 
umbilicus,  or  in  the  right  iliac  fossa,  or  the  loin,  is  present  in 
addition  to  the  gastric  symptoms,  or  if  the  epigastric  pain 
passes  down  into  the  iliac  fossa,  the  attention  is  directed  to 
the  appendix;  but  the  difficult  cases  are  those  in  which  the 
pain  is  situated  entirely  above  the  umbilicus,  and  particularly 
if  blood  is  vomited  in  addition.  Whether  all  these  cases,  which 
are  described  as  cured,  remain  completely  free  from  symptoms 
after  the  removal  of  the  appendix  is  by  no  means  certain,  and 
it  can  only  be  ascertained  by  following  up  the  after-histories 
of  the  patients  over  a  series  of  years.  According  to  Pater- 
son  [3],  of  115  cases  operated  upon  at  the  Mayo  Clinic,  89 
were  cured.  The  question  needs  further  investigation. 

The  secondary  gastric  symptoms  associated  with  gall-stones 
may  similarly  be  mistaken  for  those  of  ulcer  of  the  stomach. 
The  early  symptoms  of  gall-stones,  which  are  referred  to  the 
stomach,  are  not  likely  to  be  mistaken  for  those  of  gastric 
ulcer.  They  are  more  likely  to  be  mistaken  for  some  form  of 
primary  functional  disturbance  of  the  stomach,  and  there  is 
no  doubt  that  the  chronic  indigestion  of  gall-stones  is  fre- 
quently so  mistaken.  It  is  only  when  pain  is  present  that  the 
difficulty  of  diagnosis  commences. 

I  am  not  referring  to  the  pain  of  gall-stone  colic,  because 
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this  can  be  quite  easily  distinguished  from  that  due  to  ulcer 
of  the  stomach;  but  I  refer  to  the  pain  of  gall-stones  which 
follows  a  meal,  and  is  situated  in  the  middle  of  the  epigastrium. 

Such  pain  comes  on  after  a  meal,  and  frequently  late  in  the 
digestive  process.  Vomiting  may  occur,  which  relieves  the 
pain,  although,  perhaps,  complete  relief  is  not  obtained. 

There  may  be  tenderness  in  the  epigastrium  over  the  seat  of 
the  pain.  The  pain  may  be  continuous,  and  keep  the  patient 
awake  at  night,  being  increased  after  each  meal.  It  sometimes 
comes  on  in  attacks  every  few  months.  Vomiting  of  blood 
may  even  occur.  Such  cases  may  be  extremely  difficult  to  dis- 
tinguish from  gastric  ulcer.  The  following  case  is  an  example : 

K.  0.,*  a  married  woman,  twenty-six  years  old,  came  to 
my  out-patient  department  on  May  30,  1912.  She  complained 
of  epigastric  pain  on  and  off  for  eleven 
months.  The  pain  was  situated  in  the 
centre  of  the  epigastrium,  and  was  of  a 
shooting  character.  It  passed  round  to  the 
back  on  the  right  side.  At  first  the  pain 
used  to  come  on  at  nights,  and  last  for  a 
few  hours,  but  soou  it  commenced  after 
meals.  Its  time  of  appearance  was  one 
hour  after  each  meal.  She  began  to  vomit, 
the  act  occurring  about  four  hours  after  a 
meal,  and  not  relieving  the  pain — in  fact, 
the  pain  was  sometimes  made  worse  by  f  j 
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I  he  pain  continued,  in  spite  of  her  cutting  ILLUSTRATE  THE  POSI- 
off  her  food,  and  for  the  past  month  it  had  TION  OF  THE  TENDER 
been  constantly  present  with  exacerbations  Q^L Ls^  oHN  E s  D  E*- 
after  each  meal.  The  appetite  was  fairly  SCRIBED  ON  p.  259. 
keen,  and  the  bowels  constipated.  The 
tongue  was  covered  with  a  whitish-yellow  fur,  and  there  was 
pyorrhoBa  alveolaris  present.  The  temperature  was  98*4°  F. 
There  was  an  area  of  tenderness  in  the  centre  of  the  mid-line 
of  the  epigastrium  (Fig.  8).  There  was  a  trace  of  yellowness 
in  the  conjunctive.  In  three  days  the  jaundice  had  become 
pronounced,  and  the  patient  was  operated  upon,  and  a  gall- 
stone extracted  from  the  gall-bladder,  and  a  second  from  the 
common  bile-duct. 

In  difficult  cases  of  this  kind  the  past  history  is  of  great 
value.  The  early  history  of  gall-stones  is  one  of  "chronic 
indigestion,"  and  pain  later.  The  pain  is  often  not  so  regularly 
present  after  meals  as  in  ulcer,  and  it  is  more  frequently 
situated  to  the  right  of  the  mid-line.  To  begin  with,  it  may 
be  of  irregular  occurrence,  or  only  occur  at  some  particular 

*  U.C.H.  O.-P.  Department,  1912,  Dr.  C.  Bolton,  No.  3960. 
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time,  as  at  night.  In  gastric  ulcer  the  pain  most  often  passes 
round  the  left  side  of  the  chest.  In  these  the  right  side 
may  be  affected.  The  vomiting  is  not  so  regularly  present, 
and  is  more  spasmodic  in  its  appearance  than  in  ulcer.  The 
patient  may  complain  of  a  sensation  of  chilliness  after  a  meal, 
and  slight  fever  may  be  present.  Slight  jaundice  of  the  con- 
junctive may  be  apparent,  and  the  liver  or  gall-bladder  may 
be  found  to  be  a  little  enlarged.  Tenderness  in  the  right  hypo- 
chondrium  should  be  looked  for. 

Our  knowledge  of  gastritis  is  very  incomplete,  because 
the  opportunities  for  the  study  of  post-mortem  specimens  are 
uncommon,  and  such  cases  are  not  operated  upon.  There 
should  be  no  difficulty  in  the  diagnosis  from  chronic  or 
subacute  gastric  catarrh,  because  the  pain  in  the  two  condi- 
tions is  quite  different  from  that  of  ulcer.  In  chronic  gastric 
catarrh  pain  is  present  in  the  epigastrium,  but  the  patient  is 
unable  to  localize  it  as  he  can  that  of  ulcer.  When  tenderness 
is  present  it  is  diffuse  also,  or,  if  localized,  the  tender  point  or 
points  are  not  constant.  There  is,  therefore,  in  chronic  gas- 
tritis no  localized  tender  spot  which  is  constant  in  position, 
and  where  the  pain  is  also  situated.  Neither  has  the  pain, 
when  it  is  present,  the  severity  which  is  characteristic  of 
ulcer. 

The  vomiting  of  gastric  catarrh  is  liable  to  take  place  at 
intervals.  The  vomiting  occurs  after  a  meal,  and  may  relieve 
the  symptoms  as  in  ulcer.  Morning  vomiting  may  occur. 

The  vomited  matters  contain  mucus,  which  in  chronic 
cases  is  very  tenacious.  It  may  be  alkaline,  or  slightly  acid, 
or  neutral.  In  some,  probably  early,  cases  one  finds  an  excess 
of  mucus,  with  hyperacidity,  but  usually  the  percentage  of 
HC1  is  diminished.  When  blood  is  present,  the  amount 
is  small.  The  appetite  is  usually  diminished,  whilst  that  of 
ulcer  cases  is  unaffected.  The  tongue  in  gastric  catarrh  is 
more  likely  to  be  coated  with  a  thick  whitish-yellow  fur,  and 
there  is  usually  wasting.  The  exacerbations  in  the  symptoms 
are  due  to  subacute  attacks  of  catarrh.  The  course  and 
symptoms  of  chronic  catarrh  or  of  subacute  attacks,  therefore, 
bear  a  superficial  resemblance  to  those  of  chronic  ulcer,  but 
it  is  only  in  rare  cases  that  the  two  diseases  are  confounded. 
If  catarrh  accompanies  ulcer,  the  clinical  picture  of  the  latter 
is,  of  course,  altered. 

The  great  difficulty  in  diagnosis  is  experienced  in  cases  of 
gastritis  occurring  in  the  female  sex,  and  particularly  young 
women.  I  have  given  reason  to  suppose  that  those  cases  in 
which  blood  has  been  seen  issuing  from  multiple  points  in  the 
mucous  membrane  of  the  stomach  are  really  cases  of  gastritis. 
The  swollen,  hyper  semic,  and  softened  mucous  membrane  easily 
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bleeds.  Such  cases  have  been  operated  upon  because  of 
localized  epigastric  pain  and  tenderness,  and  other  symptoms, 
which  so  closely  simulated  the  clinical  picture  of  ulcer  that 
they  were  not  to  be  distinguished  from  that  malady. 

It  is  well  established  that  gastritis,  whether  acute,  subacute, 
or  chronic,  does  not  give  rise  to  symptoms  so  closely  simu- 
lating ulcer,  so  that  we  are  driven  to  the  conclusion  that 
gastritis  in  the  young  female  is  commonly  associated  with 
nervous  irritability  of  the  stomach,  which,  as  we  have  seen, 
very  closely  simulates  chronic  gastric  ulcer. 

I  am  speaking  now  of  cases  "in  which  the  appendix  and  the 
other  abdominal  organs  are  normal,  the  case  being  one  of 
primary  gastric  disease. 

Another  class  of  case  which  is  commonly  supposed  to  be 
infective  gastritis  is  that  associated  with  pyorrhoea  alveolaris 
and  dental  caries,  or  any  form  of  oral  sepsis  or  infective  con- 
ditions of  the  throat  and  upper  air  passages.  Hunter  [5]  drew 
attention  to  this  condition,  and  quoted  cases  which  were  cured 
after  removal  of  the  local  suppurative  condition.  He  based 
his  diagnosis  also  upon  the  examination  of  the  vomit,  which 
contained,  in  addition  to  catarrhal  products,  great  quantities 
of  pus  organisms.  To  what  extent,  however,  bacteria  are  able 
to  invade  the  wall  of  the  stomach  must  be  considered  to  be 
still  an  open  question. 

It  must  depend  largely  upon  the  acidity  of  the  stomach 
contents,  and  upon  motor  insufficiency  of  the  organ.  Such 
cases  may  simulate  gastric  ulcer,  inasmuch  as  they  may  suffer 
from  considerable  pain.  The  symptoms,  however,  disappear 
or  are  greatly  benefited  by  treating  the  septic  focus  and  diet- 
ing the  patient.  Dawson  [6]  found  large  numbers  of  organisms 
in  the  stomachs  of  certain  patients  clinically  resembling  cases 
of  ulcer,  and  concluded  that  the  organ  was  not  uncommonly 
the  seat  of  an  infective  gastritis. 

Duodenal  ulcer  is,  perhaps,  in  most  cases  indistinguishable 
in  its  clinical  manifestations  from  that  form  of  gastric  ulcer  in 
which  the  symptoms  come  on  late  in  the  digestive  process. 
The  typical  pain  in  duodenal  ulcer  is  that  which  comes  on  two 
hours  or  longer  after  a  meal,  the  exact  time  depending  largely 
upon  the  kind  of  food  eaten.  Thus,  the  onset  of  the  pain  may 
be  delayed  by  a  full  meal  of  meat,  and  precipitated  by  a  light 
meal  of  some  food  which  leaves  the  stomach  more  rapidly. 
The  pain,  which  continues  till  the  next  meal  (hunger  pain),  is 
promptly  relieved  by  this.  It  is  no  question  of  partial  or 
occasional  relief  of  pain,  for  the  patient  voluntarily  states  that, 
as  soon  as  he  has  eaten,  the  pain  at  once  disappears ;  and,  in 
fact,  he  eats  to  relieve  the  pain,  and  often  heavy  meals,  because 
they  stave  off  the  pain  for  a  longer  time. 
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Such  a  condition  of  affairs  is  less  common  in  gastric  ulcer, 
in  which  it  is  quite  usual  for  the  patient  to  be  partially  relieved 
by  eating,  or  for  him  not  to  mention  the  relief  till  he  is  asked 
the  question.  The  pain  of  duodenal  ulcer  is  more  likely  to 
be  an  isolated  symptom  than  that  of  gastric  ulcer,  in  which 
flatulence,  eructations,  and  fulness  are  more  common. 

Absolute  freedom  from  all  symptoms  between  the  attacks 
of  pain  is  more  characteristic  of  duodenal  than  gastric  ulcer. 

Isolated  pain  of  the  above  type  is  practically  always  due  to 
duodenal  ulcer,  although,  of  course,  other  symptoms  of  "  indi- 
gestion "  may  occur  in  this  disease. 

Vomiting  is  much  more  common  in  gastric  ulcer  —  in  fact, 
vomiting  in  duodenal  ulcer  is  rare  —  but  the  passage  of  blood 

by  the  bowel,  in  the  absence 
of  haematemesis,  is  not  of 
much  value  as  a  diagnostic 
symptom.  The  tender  point 
in  duodenal  ulcer  is  on  the 
right  side  of  the  mid-line,  but 
this  position  may  be  assumed 
by  that  of  gastric  ulcer.  A 
tender  point  quite  near  the 
right  costal  margin  is  not  un- 
common in  duodenal  ulcer. 
The  tender  point  may  be  situ- 

ated in  the  mid-line  or  even 
f  fi  i  f,  /-pv  qv 

tO  J*1®16™    W?'  .% 

Similarly,    rigidity    of     the 
upper  rectus    muscle   on   the 

Three  points  were  present  in  the  first   right    Side    is    a    sign    of   some 

case,  the  one  under  the   right  costal       j      particularly  in  combina- 

margin  being  the  most  constant.     .Each      .  *«li          ,1     J 

case  was  operated  upon.  tion     With     other     symptoms, 

but  is  by  no  means  diagnostic  . 

According  to  Hertz  [7],  in  uncomplicated  duodenal  ulcer  the 
stomach  is  situated  higher  and  empties  more  rapidly  than 
normal.  I  have,  however,  seen  this  occur  in  the  normal  indi- 
vidual. Unfortunately,  the  symptoms  of  duodenal  ulcer  are 
not  always  typical,  and  in  such  cases  the  diagnosis  is  quite 
impossible.  The  following  was  such  a  case:* 

C.  S.,  aged  thirty-two  years,  married,  male,  a  cleaner  of 
knives  and  silver  in  a  restaurant,  was  admitted  to  University 
College  Hospital  on  August  20,  1910.  He  had  had  no  stomach 
disease  till  six  months  ago,  when  he  began  to  suffer  from  pain 
in  the  epigastrium  at  night  when  he  was  tired.  The  pain 
became  more  or  less  continuous,  and  was  not  affected  by  the 
taking  of  food,  but  was  always  worse  when  the  patient  was 

*  U.C.H.  Medical  Case-Books,  1910,  Dr.  Risien  Russell,  vol.  dccxxi.,  p.  198. 
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tired.  The  pain  was  dull,  heavy,  and  nagging,  and  extended 
from  the  pit  of  the  stomach  round  to  the  left  side  of  the  abdo- 
men. He  occasionally  brought  up  wind,  and  he  had  a  burning 
sensation  in  his  throat  at  night. 

Thirteen  days  before  admission  he  had  giddiness  and  vomit- 
ing after  running  upstairs,  and  on  the  following  day  he  vomited 
all  the  forenoon.  The  vomit  was  white,  slimy,  and  bitter. 
He  also  had  diarrhoea,  the  motions  being  black  and  slimy. 
He  had  no  more  vomiting,  but  was  weak  and  giddy,  and  the 
motions  continued  to  be  black  till  admission. 

For  the  last  week  he  had  been  constipated.  He  had  lost 
weight  in  the  last  few  months.  There  was  more  or  less  fixa- 
tion of  the  upper  part  of  the  abdomen.  There  was  no  local 
tenderness,  but  there  was  diffuse  tenderness  and  some  hyper- 
aesthesia  of  the  skin.  The  melsena  disappeared  in  eight  days, 
and  on  September  1  the  patient  was  quite  free  from  pain. 
In  May,  1911,  he  came  into  the  hospital  with  another  attack 
accompanied  by  bleeding. 

He  was  operated  upon,  and  a  duodenal  ulcer  found. 

Cancer  of  the  stomach  is  likely  to  be  confounded  with  ulcer, 
particularly  in  those'cases  in  which  a  history  of  ulcer  precedes 
the  development  of  cancer. 

In  such  cases  repeated  attacks  of  pain  have  been  experi- 
enced, with  intervals  of  relative  or  complete  freedom  from 
pain  extending  over  variable  periods  of  time,  sometimes  years. 

The  clinical  picture  alters  as  the  malignant  disease  develops . 
The  pain  of  carcinoma  is  more  continuous  and  less  dependent 
upon  the  food,  and  more  liable  to  appear  in  paroxysms,  al- 
though, on  the  whole,  the  pain  is  not  usually  so  severe  as  in 
ulcer,  and  it  may  only  amount  to  a  sense  of  weight  and  oppres- 
sion. It  may,  however,  pass  through  to  the  back. 

Neither  is  the  pain  relieved  by  vomiting  to  the  extent  that 
it  is  in  ulcer.  The  pain  is  not  relieved  by  food  as  it  may  be  in 
ulcer.  In  the  majority  of  cases  the  pain  and  tenderness  is  not 
so  definitely  localized  as  in  ulcer.  The  tenderness  is,  perhaps, 
as  a  rule  indefinite.  Loss  of  weight  is  characteristic  of  car- 
cinoma, but  one  must  remember  that  this  also  occurs  when 
an  ulcer  is  obstructing  the  pylorus.  Another  important  dis- 
tinguishing feature  is  the  state  of  the  appetite,  which  is  lost 
in  cancer,  whereas  in  ulcer  the  patient  would  eat,  and  has  a 
good  appetite,  were  it  not  for  the  pain  following..  The  vomit- 
ing of  carcinoma  is  not  so  definitely  related  to  the  ingestion  of 
food  and  to  the  pain,  as  in  ulcer,  and  it  is  not  so  regularly  occur- 
ring. It  may  even  increase  the  pain.  When  obstruction  of  the 
pylorus  occurs,  both  diseases  show  the  same  type  of  vomiting. 
The  anaemia  of  carcinoma  is  more  profound  than  in  chronic 
ulcer,  the  fac.1  is  more  sallow,  and  the  appearance  may  be  very 
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like  that  of  pernicious  anaemia.  There  is  also  more  general 
weakness  and  lassitude,  and  swelling  of  the  feet  may  occur. 
There  may  be  fever  in  gastric  carcinoma. 

As  we  have  seen,  the  haematemesis  is  most  likely  of  the 
coffee-grounds  type,  and  occult  blood  is  more  constantly  present 
in  the  faeces  and  gastric  contents  than  in  ulcer. 

Diseases  of  the  nervous  system,  particularly  tabes  dorsalis, 
should  occasion  no  difficulty  to  the  careful  physician  in  the 
differential  diagnosis  of  ulcer  of  the  stomach,  and  I  merety 
mention  them  here  because  such  cases  have  had  laparotomy 
performed,  since  the  pain  occasioned  by  them  has  been  mis- 
taken for  that  due  to  gastric  disease. 

Gastric  crises  consist  of  paroxysms  of  severe  pain  in  the 
epigastrium,  which  may  pass  through  to  the  back,  as  in  the 
case  of  ulcer.  Vomiting,  with  or  without  nausea,  occurs. 
The  food  is  first  vomited,  and  then  clear  liquid,  and  finally 
bile,  and  sometimes  blood  altered  in  colour  and  in  small 
amounts.  The  vomiting  may  be  severe  and  continuous,  and 
probably  the  bleeding  is  due  to  the  excessive  vomiting.  The 
attacks  come  on  suddenly  in  the  midst  of  health;  they  last 
hours  or  days,  and  finally  may  cease  quite  suddenly.  In  the 
intervals  between  the  attacks,  which  occur  irregularly,  the 
patient  may  be  perfectly  well.  The  vomiting  is  not  always 
present,  and  it  may  occur  alone  without  pain.  The  vomiting 
may  afford  temporary  relief,  and  the  recumbent  posture  may 
also  relieve  the  patient.  The  abdomen  may  be  retracted,  and 
the  patient  weak,  with  a  rapid  pulse.  The  pain  is  not  so 
strictly  localized  as  in  ulcer.  The  symptoms  are  not  so  easily 
treated  as  are  those  of  ulcer,  and  they  may  disappear  suddenly. 
The  pain  is  independent  of  meals,  and  the  symptoms  do  not 
cease  when  the  stomach  is  empty. 

A  careful  examination  of  the  nervous  system  will  always 
reveal  some  sign  of  tabes,  but  one  must  remember  that  gastric 
crises  may  occur  quite  early  in  the  course  of  the  disease. 

Finally,  pain  simulating  that  of  chronic  gastric  ulcer  may 
occur  in  two  types  of  functional  gastric  disorder,  or,  in  other 
words ,  c '  dyspepsia . ' ' 

The  first  is  that  associated  with  anaemia,  to  which  Dawson 
[8]  has  particularly  called  attention. 

The  patient  is  a  young  woman  suffering  from  chlorosis,  or 
"  ancemia,"  and  complains  of  pain  and  vomiting  after  food. 
The  symptoms  are  not  as  a  rule  so  regular  and  orderly  in  their 
appearance  as  are  those  of  ulcer.  The  pain,  which  is  epigastric, 
is  often  diffuse,  but  still  it  may  be  localized,  and  tenderness 
may  be  present  at  that  spot,  as  in  ulcer,  and  pain  in  the  back 
felt.  The  pain  usually  comes  on  early,  and  relief  by  food  is 
very  erratic.  The  pain  is  usually  not  so  severe  as  in  chronic 


DIAGNOSIS  AND  PROGNOSIS  265 

ulcer,  and  frequently  amounts  to  nothing  more  than  a  severe 
sensation  of  weight  and  oppression,  and  it  is  sometimes  diffi- 
cult for  the  patient  to  state  whether  actual  pain  is  present  or 
not,  whereas  in  ulcer  she  has  usually  no  doubt  about  the 
matter.  Treatment  directed  to  the  anaemia  is  beneficial.  The 
other  symptoms  are  of  little  use  in  the  diagnosis. 

The  second  type  of  indigestion  which  may  be  mistaken  for 
ulcer  is  that  which  is  known  as  "  hyperchlorhydria"  Hyper- 
chlorhydria  means  that  the  gastric  juice  contains  a  percentage 
of  hydrochloric  acid  which  is  greater  than  normal.  In  these 
cases  it  is  considered  that  the  disorder  of  secretion  is  a  primary 
condition,  and  that  it  produces  certain  abnormal  changes  in 
the  digestive  processes  which  result  in  the  form  of  indigestion 
known  as  "  hyperchlorhydria."  The  symptoms  of  this  disease 
are,  briefly,  pain  which  is  referred  to  the  epigastrium,  and 
which  comes  on  about  two  hours  after  a  meal  and  at  night  if 
hypersecretion  is  also  present.  The  pain  is  relieved  by  food 
or  by  alkalis.  Vomiting  may  occur,  and  relieve  the  pain. 
There  are  also  eructations  of  sour  fluid,  which  produce  a  burn- 
ing sensation  in  the  throat,  and  eructations  of  gas.  Such  a 
form  of  primary  indigestion  undoubtedly  exists,  but  it  is  not 
correct  to  suppose  that  the  symptoms  are  due  to  the  high 
percentage  of  HC1  in  the  gastric  contents.  The  latter 
may  contain  a  very  high  percentage  of  HC1  in  the  com- 
plete absence  of  symptoms,  and  cases  are  not  uncommon 
in  which  the  clinical  picture  is  different  from  the  above,  and 
yet  the  gastric  juice  may  contain  a  higher  percentage  of 
HC1  than  normal.  Also  symptoms  similar  to  these  may 
occur,  although  the  gastric  juice  contains  the  normal  amount 
of  HC1.  There  is  no  doubt  that  the  condition  of  the 
gastric  secretion  is  merely  a  phenomenon  in  the  course  of  the 
disease,  and  not  the  cause  of  the  latter.  The  term  "hyper- 
chlorhydria," therefore,  only  expresses  a  pathological  feature, 
which  may  be  secondary  to  some  organic  disease,  or  may  be 
part  of  a  primary  gastric  disturbance,  and  does  not  imply  a 
definite  disease. 

The  pain  of  indigestion  of  this  nature  is  not  so  localized  in 
front  or  behind  as  in  ulcer.  There  is  very  little  tenderness. 
.Vomiting  is  uncommon,  and  bleeding  does  not  occur. 

The  following  case*  is  a  good  example  of  this  type  of 
patient : 

G.  B.  was  a  thin  young  woman,  twenty-five  years  of  age, 
and  the  only  abnormality  which  could  be  found  was  hyper- 
acidity of  the  gastric  juice. 

She  was  admitted  to  University  College  Hospital  on 
August  20,  1912.  For  the  last  three  or  four  years  the  patient 

*  U.C.H.  Surgical  Case-Books,  1912,  Mr.  R.  Johnson,  Reg.  No.  2686. 
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had  been  subject  to  attacks  of  epigastric  pain  on  and  off,  and 
the  present  attack  dated  from  the  previous  Christmas  after  an 
attack  of  influenza.  She  was  then  cut  off  food,  and  fed  by  the 
rectum  by  her  medical  attendant  for  a  fortnight,  the  diagnosis 
being  gastric  ulcer.  She  recovered,  but  relapsed  again  in 
March  as  soon  as  she  got  about.  Since  this  time  she  had  been 
constantly  ill,  but  the  pain  used  to  go  off  more  or  less  for  a 
fortnight  at  a  time.  On  previous  occasions  she  had  been  free 
from  pain  for  a  month  or  two. 

There  was  fulness  after  eating,  and  occasional  eructations  of 
gas,  but  very  rarely  of  acid  fluid.  The  pain  could  not  be 
definitely  localized,  but  occurred  diffusely  over  the  whole  of 
the  upper  half  of  the  epigastrium.  The  pain  in  front  was  of 
a  stabbing  character,  and  passed  round  to  the  back  beneath 
the  left  shoulder-blade,  where  it  was  of  an  aching  character. 
She  also  had  pain  in  the  back  across  the  spine  at  the  level 
of  the  eleventh  vertebra.  The  pain  usually  came  on  two  or 
three  hours  after  food.  The  taking  of  food  never  relieved  the 
pain,  but  on  a  few  occasions  it  had  made  it  worse  for  the  time. 
There  was  never  any  vomiting.  The  stools  were  never  black, 
nor  was  the  patient  particularly  constipated.  She  had  lost  a 
great  deal  of  flesh  lately.  The  abdomen  was  flat.  There  was 
no  definite  tenderness  in  front  or  behind,  but  the  patient  was 
sensitive  to  deep  pressure  at  a  point  in  the  centre  of  the  epi- 
gastrium half-way  between  the  ensiform  cartilage  and  the 
umbilicus.  There  was  no  rigidity  or  cutaneous  hyper sesthesia. 
The  epigastric  reflex  on  the  left  side  was  exaggerated,  and 
could  be  obtained  by  stimulating  a  wide  area  of  skin.  No 
mass  could  be  felt,  neither  were  there  any  signs  of  dilatation 
of  the  stomach.  An  examination  with  the  X  rays  after  a 
bismuth  meal  showed  that  the  size,  shape,  and  position 
of  the  stomach  were  normal.  There  was  no  atony,  and  the 
peristalsis  and  rate  of  emptying  were  normal.  The  adminis- 
tration of  a  test-meal  showed  that  a  condition  of  hyper- 
acidity was  present,  the  total  amount  of  hydrochloric  acid 
secreted  being  0-3635  per  cent.  Free  HC1  was  present,  and 
microscopically  yeast  cells  were  found.  There  was  no  lactic 
acid. 

There  were  no  symptoms  or  signs  pointing  to  disease  in  any 
other  part  of  the  body. 

The  patient  had  been  sent  into  hospital  for  operation,  but 
she  was  strongly  advised  not  to  undergo  it.  However,  not 
only  she  herself,  but  her  friends  and  medical  attendant,  being 
anxious  to  have  the  abdomen  explored,  a  laparotomy  was 
performed. 

The  stomach,  duodenum,  and  gall-bladder  were  found  to  be 
absolutely  normal,  there  being  no  trace  of  thickening  or 
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adhesion  anywhere.  The  appendix  and  pelvic  organs  were 
also  found  absolutely  normal.  There  was,  in  short,  no  visible 
abnormality  in  any  part  of  the  abdomen. 

Summary. 

The  points  to  which  attention  are  to  be  directed  in  attempt- 
ing to  differentiate  the  pain  of  chronic  ulcer  from  that  due  to 
other  gastric  conditions  are  as  follows : 

1.  The  position  of  the  pain,  and  in  particular  its  localization 
to  a  relatively  small  area  of  the  epigastrium. 

2.  Its  radiation  to  the  back  and  position  in  the  lower  dorsal 
region  at  a  point  more  or  less  corresponding  in  level  with  the 
anterior  point  of  pain. 

3.  Rigidity  of  the  epigastric  muscles. 

4.  Deep  tenderness  at  the  spot  to  which  the  patient  points 
as  being  the  seat  of  pain.     Less  commonly  a  tender  spot  at  the 
back. 

5.  The  constancy  of  position  of  the  area,  which  is  painful 
and  tender,  throughout  the  course  of  the  illness. 

6.  The  severity  of  the  pain,  rather  than  its  character,  and 
the  degree  of  deep  tenderness. 

7.  The  appearance  of  the  pain  at  some  period  of  the  diges- 
tive process,  and  its  cessation  when  the  stomach  is  empty. 

8.  The  constancy  in  the  time  of  appearance  of  the  pain  after 
food. 

9.  Whether  the  relief  of  pain  by  food  is  complete  and  prompt. 

10.  The  severity  of  the  pain  in  correspondence  with  the  work 
the  stomach  is  given  to  do  as  regards  secretion  and  movements . 

11.  Whether  the  patient  is  awakened  by  the  pain  during 
the  night  or  not. 

12.  The  effects  of  physical  exertion  and  mental  irritation 
upon  the  occurrence  of  the  pain,  and  also  the  effects  of  rest 
and  dieting. 

13.  The  occurrence  of  the  pain  in  attacks,  and  whether, 
during  the  intervals  between  the  attacks,  the  patient  is  abso- 
lutely free  or  not  from  pain  or  the  symptoms  of  "  dyspepsia." 

14.  The   relation   of   vomiting    to    the   pain — whether   the 
jpatient  vomits  independently  of  pain,  or  whether  the  vomiting 
occurs  at  the  height  of  the  pain. 

15.  Whether   the   vomiting   brings   complete  relief   to   the 
pain  or  not. 

16.  Whether  the  attacks  of  pain  become  more  frequent  and 
severe,  until  the  patient  is  almost  continually  in  pain,  or  not. 

The  diseases,  which  have  been  discussed,  and  which  may  be 
mistaken  for  chronic  ulcer,  now  and  then  exhibit  the  symptom 
of  pain  in  such  a  characteristic  form  that  a  definite  diagnosis 
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is  impossible;  but  in  the  vast  majority  of  cases  the  pain  is 
characterized  by  irregularity — it  is  erratic.  It  may  correspond 
in  several  of  the  above  features,  but  it  falls  away  from  the 
standard  in  most  of  them.  On  the  other  hand,  the  pain  of 
chronic  ulcer  by  no  means  exhibits  the  above  features  uni- 
formly, and  at  times  it  may  fall  away  from  the  standard  to 
such  a  degree  as  to  make  a  diagnosis  impossible. 

When  one  takes  these  points  into  consideration,  and  also  the 
fact  that  ulcer  of  the  stomach  is  frequently  complicated  by 
neurosis  in  the  female,  by  gastric  catarrh,  pyloric  obstruction, 
and  other  conditions,  it  is  not  to  be  wondered  at  that  such 
considerable  difficulties  exist  in  the  diagnosis  of  the  disease. 
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3.  REMAINING  SYMPTOMS  AND  SIGNS. 

Having  dealt  with  the  two  chief  clinical  phenomena  of 
gastric  ulcer,  very  little  remains  to  be  said  about  the  remain- 
ing symptoms  from  the  point  of  view  of  diagnosis. 

In  infrequent  cases  the  vomiting  of  gastric  ulcer  becomes 
pronounced  and  incessant,  and  out  of  proportion  to  the  other 
symptoms.  This  is  due  to  an  excessive  irritability  of  the 
stomach,  and  in  my  experience  invariably  yields  to  rest  in  bed 
and  appropriate  dieting  without  the  exhibition  of  drugs  at  all. 
It  may  also  be  a  prominent  symptom  when  pronounced  catarrh 
is  present. 

When  the  history  of  the  case  is  obtained,  very  little  doubt 
remains  with  regard  to  the  diagnosis;  but  it  is  possible  that 
prolonged  vomiting  in  hysteria  or  neurasthenia,  in  uraemia, 
and  in  the  early  stages  of  certain  cases  of  pregnancy,  may 
present  difficulties.  The  only  difficulty  should  really  arise  in 
the  case  of  nervous  vomiting,  because  the  clinical  findings  and 
history  in  the  other  two  cases  would  sufficiently  indicate  the 
diseased  condition.  One  must,  however,  remember  that  pain 
may  occasionally  be  absent  in  ulcer,  and,  further,  that  the 
symptoms  may  be  those  of  catarrh,  and  an  acute  ulcer  super- 
vene with  the  vomiting  of  blood.  On  the  other  hand,  in  the 
above  two  conditions  small  amounts  of  blood  may  be  vomited, 
and  albumin  may  be  absent  from  the  urine  in  uraemia. 
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Nervous  vomiting  occurs  almost  exclusively  in  women  under 
fifty  years  of  age.  It  may  occur  in  attacks  for  a  long  period, 
and  there  may  be  no  symptoms  of  dyspepsia ;  but,  on  the  other 
hand,  pain  may  be  present  of  the  type  which  has  been  de- 
scribed. This  type  of  vomiting  does  not  easily  yield  to  treat- 
ment, whether  directed  towards  the  stomach  or  to  the  general 
bodily  condition.  This  is  an  important  point  of  distinction 
from  the  vomiting  which  occurs  in  gastric  ulcer.  Further,  it 
is  often  observed  after  some  emotional  excitement.  The 
vomiting  occurs  without  any  effort,  and  nausea  may  be  com- 
pletely absent ;  but,  on  the  other  hand,  some  cases  suffer  from 
nausea.  It  does  not  depend  upon  the  quality  and  quantity 
of  the  food  so  much  as  do  the  symptoms  of  ulcer.  It  may 
occur  irregularly,  and  only  one  kind  of  food  may  be  rejected. 
The  vomiting  frequently  occurs  immediately  after  a  meal,  or 
even  whilst  the  patient  is  eating,  and  only  a  portion  of  the 
contents  of  the  stomach  may  be  vomited.  The  nutrition 
remains  good  in  most  cases,  whereas  in  ulcer  persistent  vomit- 
ing is  a  cause  of  malnutrition.  After  lasting  for  some  time,  it 
may  suddenly  disappear.  Marked  signs  of  neurasthenia  or 
hysteria  must  not  always  be  expected. 

The  symptoms  oJ  indigestion  which  occur  in  ulcer  are  of  no 
use  in  assisting  the  diagnosis. 

All  one  can  say  is  that  symptoms  referred  to  the  epigastrium, 
such  as  fulness  and  discomfort  or  weight,  are  more  charac- 
teristic of  ulcer  than  are  symptoms  referred  higher  up  in  the 
chest,  and  also  that  eructations  of  sour  fluid  and  gas  are  very 
common  symptoms.  Such  symptoms  may  be  the  only  ones 
present,  the  ulcer  being  latent;  but  in  cases  of  this  kind  one 
may  do  no  more  than  suspect  that  an  ulcer  may  be  present  if 
the  symptoms  continue  in  spite  of  medical  treatment. 

The  state  of  the  appetite  in  combination  with  other  symp- 
toms, may  assist  the  diagnosis,  because  the  appetite  is  so  fre- 
quently good  or  even  excessive  in  ulcer,  whereas  in  cancer  of 
the  stomach  an  early  loss  of  appetite  is  a  characteristic  feature 
of  the  disease.  In  gastritis,  the  appetite  is  variable,  but  is 
usually  bad,  particularly  in  subacute  exacerbations  of  the 
disease.  In  both  cancer  and  gastritis  the  anorexia  may  amount 
to  an  absolute  distaste  for  food.  In  ulcer,  if  food  is  not  taken, 
it  is  because  it  occasions  pain.  There  is  not  sufficient  uni- 
formity in  the  state  of  the  appetite  in  the  other  diseases  men- 
tioned to  render  it  of  service  in  the  differential  diagnosis. 

Wasting  is  of  some  value  as  a  differential  sign,  because  we 
have  seen  that  it  only  occurs  in  ulcer  under  certain  definite 
conditions.  Before  coming  to  a  decision  in  this  connection,  a 
careful  examination  must  be  made,  and  some  cause  sought  for, 
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such  as  would  be  expected  to  be  present  if  the  case  were  one 
of  ulcer.  Wasting  occurs  in  every  case  of  cancer  of  the 
stomach,  but,  unfortunately,  it  is  not  of  great  use  as  an  early 
sign  of  this  condition,  because  it  is  apt  to  appear  late  in  the 
disease.  In  most  cases  of  gastric  catarrh  there  is  wasting, 
particularly  in  a  subacute  exacerbation,  but  with  suitable 
treatment  a  gain  in  weight  usually  occurs.  The  loss  of  weight 
occurring  in  functional  disturbance  of  digestion  is  only  slight 
and  temporary,  but  if  the  case  has  been  fed  by  the  rectum  or 
starved,  a  mistaken  diagnosis  having  been  made,  marked 
wasting  will  be  present.  This  has  come  within  the  experience 
of  every  physician. 

Patients  who  are  the  subjects  of  nervous  pain  do  not  waste 
unless  they  have  also  anorexia  nervosa.  Loss  of  flesh  is  of 
little  or  no  value  in  the  diagnosis  of  the  secondary  forms  of 
dyspepsia. 

Anaemia,  as  already  seen,  is  usually  present  as  a  secondary 
symptom  of  chronic  ulcer,  so  that  the  difficulty  in  the  diag- 
nosis of  this  condition  from  the  indigestion  of  anaemic  subjects 
is  increased  for  this  reason.  In  neither  of  them  is  the  anaemia 
as  a  rule  very  marked.  The  same  remark  applies  to  the 
secondary  dyspepsias  in  which  anaemia  may  be  present.  A 
more  profound  degree  of  anaemia  is  present  in  cancer,  and  the 
appearance  of  the  face  may  be  suggestive.  Anaemia  in  ulcer, 
however,  has  been  described  of  a  profound  degree,  so  that  the 
suspicion  of  pernicious  anaemia  has  been  aroused.  I  have  never 
seen  a  case  of  this  description  in  uncomplicated  ulcer.  On  the 
whole,  anaemia  is  of  very  little  use  in  the  diagnosis. 

The  age  and  sex  of  the  patient  may  be  of  some  value  in  the 
diagnosis.  Young  women  we  have  seen  to  be  particularly 
liable  to  acute  ulcer.  Gastric  pain  of  nervous  origin  is  very 
much  more  common  in  the  female  sex.  Chronic  ulcer  is  almost 
as  common  in  middle-aged  men  as  in  middle-aged  women. 
Duodenal  ulcer  is  more  prevalent  in  men.  Cancer  is  a  disease 
occurring  after  middle  age,  whereas  appendicitis  is  a  disease 
of  early  life.  Gall-stones  are  commoner  in  women  than  in 
men,  and  especially  occur  in  middle  age.  Haematemesis  has 
not  the  same  significance  in  middle  age  as  earlier  on,  because 
diseases,  such  as  chronic  renal  disease,  uncompensated  valvular 
lesions  of  the  heart,  which  may  cause  haematemesis,  are  preva- 
lent at  that  period  of  life. 

X-Ray  Examination. — If  the  condition  of  functional  hour- 
glass stomach,  which  has  been  described  in  a  previous  section, 
is  seen  by  an  examination  of  the  organ  after  a  bismuth  meal, 
additional  evidence  is  obtained  in  favour  of  the  presence  of 
an  ulcer,  but  the  absence  of  this  condition  is  no  evidence  what- 
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ever  against  the  diagnosis  of  ulcer.  There  is  also  no  doubt 
whatever  that  a  functional  contraction  of  this  nature  may  be 
seen  sometimes  in  stomachs  in  which  no  ulcer  is  present 
(Holzknecht  and  Jonas  [1]). 

We  have  already  seen  that  there  may  be  dilatation  of  the 
stomach  and  delay  in  the  emptying  of  the  organ  in  cases  of 
gastric  ulcer,  but  since  these  conditions  may  be  present  in  the 
absence  of  ulcer,  and  also  of  pyloric  stenosis,  they  must  be 
taken  as  affording  a  certain  amount  of  evidence  of  the  presence 
of  ulcer  only  when  definite  symptoms  of  this  disease  are  present. 

There  may  be  a  difficulty  in  the  diagnosis  of  gastric  from 
duodenal  ulcer,  because,  as  we  have  seen,  the  symptoms  are 
sometimes  similar.  The  condition  of  hypertonus  described 
above,  which  may  be  seen  by  the  X  rays,  is  perhaps  important 
in  the  diagnosis  of  duodenal  from  gastric  ulcer  in  such  cases. 
There  is  no  delay  in  the  stomach  in  duodenal  ulcer,  whereas  in 
those  cases  of  gastric  ulcer  which  simulate  it  there  is  probably 
pylorospasm,  and  a  consequent  delay  in  the  emptying  of  the 
organ,  since  the  ulcer  in  these  cases  is  situated  near  the  pylorus. 
It  is  well  to  remember  that  sometimes  in  the  normal  person 
one  finds  the  stomach  empty  more  rapidly  than  normal. 

The  rate  of  the  emptying  of  the  stomach  must,  therefore, 
not  be  considered  as  being  diagnostic  either  of  the  presence  of, 
or  of  absence  of,  ulcer,  but  taken  in  conjunction  with  other 
symptoms  it  is  a  distinct  aid  to  diagnosis. 

It  is  also  possible  that  when  pouching  of  the  stomach  occurs, 
or  when  a  deeply  excavated  ulcer  is  present,  a  projecting 
shadow  may  be  seen  by  the  X  rays. 

Stomach  Contents.  —  We  have  seen  that  hyperchlorhydria 
is  frequent  in  ulcer.  As  a  diagnostic  sign  it  is  of  considerable 
value.  A  diminution  in  the  percentage  of  hydrochloric  acid 
in  the  stomach  contents  is  so  regularly  present  in  cancer  that 
this  test  is  of  great  value  in  differentiating  this  disease  from 
ulcer;  but,  as  Sherren  [2]  points  out,  when  a  long  previous 
history  of  gastric  symptoms  is  present  in  cases  of  cancer,  this 
diminution  is  not  observed,  and  no  distinction  can  be  made 
between  the  percentage  of  HC1  in  these  cases  and  in  chronic 
ulcer.  A  diminution  in  the  percentage  of  HC1  is  uncommon 
i:i  chronic  ulcer,  those  cases  in  which  hyperacidity  is  absent 
having  usually  a  normal  percentage.  In  the  case  of  duodenal 
ulcer  hyperacidity  is  more  regularly  present  than  in  gastric  ; 
so  that  if  the  HC1  is  normal  or  diminished  in  percentage,  the 
ulcer  is  very  probably  in  the  stomach  and  not  in  the  duo- 
denum. 

In  chronic  gastritis  there  is  a  diminished  secretion  of  HC1, 
except  in  early  cases,  when  it  may  be  increased.  In  cases  in 
which  the  pain  is  purely  nervous  the  percentage  of  HC1  is 
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usually  normal ;  it  may  be  diminished,  and  perhaps  more  rarely 
increased.  According  to  Osswald  [3]  hyperchlorhydria  exists 
in  the  majority  of  cases  of  chlorosis  with  gastric  disturbances. 

In  the  case  of  gall-stones  hyperacidity  is  frequently  present, 
as  Kaufmann  [4]  and  others  have  pointed  out.  It  is  also  now 
recognized  that  changes  in  the  gastric  secretion  result  from 
chronic  appendicitis.  According  to  Fenwick's  [5]  and  Pater- 
son's  [6]  observations  of  such  cases,  there  is  sometimes  hyper- 
secretion  and  in  some  cases  hyperchlorhydria,  whilst  in  others 
the  hydrochloric  acid  is  present  in  normal  or  diminished 
percentage. 

The  presence  of  fermentation  products  is  uncommon  in 
ulcer,  although  pyloric  stenosis  is  present  with  stagnation  of 
the  gastric  contents.  They  occur  in  those  diseases  in  which 
the  percentage  of  HC1  is  diminished,  and  more  particularly  in 
carcinoma. 

An  examination  of  the  fluid  obtained  from  the  fasting 
stomach  may  assist  in  the  diagnosis,  but  this  cannot  be  recom- 
mended as  a  routine  method,  because  it  necessitates  the  passage 
of  the  stomach-tube. 

If  quantities  of  fluid  greater  than  20  or  30  c.c.  are  found  in 
the  fasting  stomach,  the  stomach  having  been  emptied  and 
washed  out  on  the  previous  night  and  the  tube  being  passed 
on  the  following  morning,  the  condition  of  hypersecretion  is 
present.  This  fluid  is  gastric  juice  of  the  normal,  or  diminished, 
or  increased,  acidity.  It  has  been  known  for  a  long  time  to 
occur  in  connection  with  gastric  and  duodenal  ulcer,  and  more 
recently  has  been  shown  to  occur  also  in  association  with  chronic 
appendicitis  and  gall-stones.  It  is  occasionally  seen  in  cancer 
of  the  pylorus.  It  probably  does  not  occur  as  a  primary  disorder 
of  secretion.  It  does  not  occur  in  association  with  purely  ner- 
vous conditions  of  the  stomach.  In  gastritis  an  alkaline  fluid 
containing  mucus  or  a  faintly  acid  one  may  be  vomited  in  the 
morning. 

If,  on  microscopic  examination  of  this  fluid,  masses  of  pus  cells 
and  blood  are  found,  the  presumption  is  in  favour  of  ulcer  if 
there  is  also  hyperacidity  present  after  a  test-meal;  but  if  the 
HC1  is  diminished,  the  balance  of  evidence  is  in  favour  of 
malignant  disease.  The  presence  of  abundance  of  torulse  and 
sarcinse  merely  means  stagnation,  whatever  the  cause.  Long 
filiform  bacilM  are  said  by  Boas  [7]  to  indicate  cancer ;  he  states 
that  they  are  particularly  frequent  in  the  presence  of  lactic 
acid.  The  epithelial  cells  and  leucocytes,  which  may  be  present 
in  the  residual  fluid,  are  much  broken  up  if  free  HCl  is  present. 
According  to  Dawson  [8],  in  chronic  ulcer  of  the  stomach  very 
few  bacteria  are  found  in  this  fluid;  in  fact,  it  is  frequently 
sterile. 
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Gastroscopic  Examination. — It  would  seem  that,  if  an  ulcer 
could  be  actually  seen  in  the  stomach  or  its  presence  excluded, 
the  preceding  discussion  upon  the  diagnosis  of  gastric  ulcer 
would  be  superfluous. 

Such  a  happy  result  has  not  yet  been  obtained.  It  is  true 
that,  under  favourable  conditions,  an  ulcer  or  scar  can  be  seen 
by  the  use  of  the  gastroscope,  but  if  a  lesion  is  not  seen  then 
a  doubt  remains  with  regard  to  whether  the  whole  of  the 
mucous  membrane  of  the  stomach  has  been  thoroughly  ex- 
plored or  not.  Many  gastroscopes  have  been  invented,  some 
involving  more  or  less  danger  in  their  use ;  but  the  only  one 
with  which  I  have  had  practical  acquaintance  is  that  of  Hill 
and  Herschell.  Mr.  G.  E.  0.  Williams  of  University  College 
Hospital  and  myself  commenced  the  use  of  this  instrument 
eighteen  months  ago.  It  is,  of  course,  early  days  to  speak  of 
results,  particularly  as  the  method  of  gastroscopy  is  still  in 
its  infancy,  and  further  improvements  in  the  instrument  are 
certain  to  be  made.  Fig.  2,  Plate  XXXIV.,  is  a  reproduction 
of  a  sketch,  made  by  me  at  the  time  of  observation,  of  a  scar 
seen  in  one  of  my  cases.*  This  particular  figure  is  shown  be- 
cause it  enabled  us  to  make  the  diagnosis  of  hour-glass  stomach, 
and,  therefore,  to  recommend  operation  to  the  patient.  It  is 
obvious,  therefore,  that  the  instrument  was  a  great  aid  to 
diagnosis  in  this  case.  We  could  see  an  oval-shaped  opening 
in  connection  with  the  scar,  which  we  took  to  be  the  com- 
munication between  the  two  divisions  of  the  stomach.  At  the 
operation,  which  was  subsequently  conducted,  the  scar  was 
found  on  the  small  curvature,  but  the  stomach  appeared  normal 
in  shape.  Mr.  Williams  suggested  distending  the  stomach 
with  air,  which  procedure  was  carried  out,  with  the  result  that 
the  typical  hour-glass  shape  resulted,  the  communication 
between  the  two  portions  of  the  stomach  assuming  an  oval 
shape,  but  not  distending  in  proportion  to  the  rest  of  the  organ. 

The  diagnosis  was  therefore  confirmed.  This  is  the  first 
time  that  I  have  heard  of  the  method  of  distension  being  used 
as  a  means  of  ascertaining  the  shape  of  the  stomach  at  an 
operation,  and  it  has  been  used  in  the  hospital  since  for  the 
same  reason,  and  proved  of  value. 

\  We  have  found  that,  although  the  gastroscope  is  thus  ob- 
viously of  use  on  special  occasions,  it  is  extremely  difficult,  if 
not  impossible,  to  exclude  the  presence  of  an  ulcer  or  small 
growth  by  this  means. 

Positive  evidence  of  the  existence  of  such  a  lesion  is  of  the 
greatest  value,  but  negative  evidence  is  of  little  use,  because 
one  cannot  be  certain  that  the  whole  of  the  stomach  has  been 
completely  explored.  This  is  a  serious  defect  from  the  point 

*  U.C.H.  O.-P.  Dept.,  1911,  Dr.  C.  Bolton,  No.  3108. 
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of  view  of  gastric  ulcer,  because,  as  we  have  seen,  so  many 
different  conditions  closely  simulate  ulcer  that  the  chief  use 
of  the  gastroscope  would  be  to  exclude  the  presence  of  an  ulcer 
in  doubtful  cases. 

It  is  a  difficult  instrument  to  use,  but  of  course  this  can  be 
overcome  by  practice. 

It  involves  as  much  trouble  as  an  operation,  necessitates  the 
use  of  an  anaesthetic,  and  also  assistants. 

We  have  failed  to  introduce  it  on  more  than  one  occasion, 
and  also  several  patients  have  refused  to  submit  to  it.  An 
objection  to  its  use  in  the  case  of  ulcer  is  the  distension  of  the 
stomach,  which  must  necessarily  be  practised  in  order  to 
permit  of  the  examination.  This  is  perhaps  not  a  very 
formidable  objection  in  the  majority  of  cases ;  still,  I  think  that, 
as  in  the  case  of  distension  by  CO2,  blowing  up  the  stomach 
might  lead  to  perforation.  The  exact  possibilities  and  limita- 
tions of  the  method  are,  however,  not  yet  known,  and  can  only 
be  correctly  estimated  after  much  larger  experience  with  the 
instrument,  which  will  undoubtedly  be  improved  in  the  future. 

What  it  is  most  urgently  needed  for  is  the  diagnosis  of  early 
carcinoma  of  the  stomach. 
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4.  AGE,  CONDITION,  AND  POSITION  OF  THE  ULCER. 

Age  and  Condition  of  the  Ulcer.  —  Having  diagnosed  the 
presence  of  an  ulcer,  the  next  point  which  arises  in  the  mind 
is  one  which  relates  to  the  age  and  condition  of  the  ulcer.  We 
have  seen  that  an  acute  ulcer  cannot  be  diagnosed  by  the 
gastric  symptoms  associated  with  it,  but  only  if  bleeding  or 
perforation  occurs  either  without  any  symptoms  at  all,  or  with 
a  clinical  history  which  deviates  to  such  an  extent  from  that 
typical  of  chronic  ulcer  that  one  can  exclude  the  latter.  The 
same  remarks  apply  to  the  forms  which  are  transitional  be- 
tween acute  and  chronic  ulcer,  before  much  inflammatory 
thickening  has  occurred.  With  the  appearance  of  the  latter 
the  symptoms  indicative  of  chronicity  commence.  It  is  im- 
possible to  draw  a  sharp  line  and  to  say  that  at  this  point  the 
ulcer  has  become  chronic,  neither  is  it  possible  to  recognize 
such  a  point  clinically.  All  that  it  is  permissible  to  say  is 
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that  in  most  cases  definite  pain  and  other  symptoms  of  ulcer 
only  commence  when  a  certain  amount  of  thickening  is  present, 
which  may  not  occur  until  the  ulcer  has  attained  considerable 
dimensions,  and  that  they  are  more  severe  and  continuous  in 
proportion  to  the  chronicity.  As  we  have  seen,  it  is  frequently 
difficult  to  draw  a  sharp  distinction  between  the  epigastric 
sensations  of  indigestion  and  actual  pain,  and  again  it  is  diffi- 
cult to  distinguish  such  pain  from  that  typically  due  to  chronic 
ulcer.  If  the  observer,  however,  has  convinced  himself  that 
definite  pain  characteristic  of  chronic  ulcer  has  been  present 
for  a  few  months  (six  or  more,  for  example)  he  is  justified  in 
diagnosing  chronic  ulcer.  Mistakes  are  inevitable  when  one 
is  dealing  with  symptoms,  but  this  is  the  only  means  available 
of  discovering  the  age  of  an  ulcer.  My  experiments  have  shown 
that  considerable  formation  of  fibrous  tissue  may  form  in  the 
base  of  an  ulcer  and  also  thick  adhesions  in  the  space  of  a  few 
weeks . 

The  pain  of  a  chronic  ulcer  always  disappears  with  rest  in  bed 
and  a  simple  liquid  diet,  although  the  ulcer  has  not  healed,  and 
unless  some  complication  is  present ;  and,  as  we  have  seen  in  the 
history  of  a  chronic  ufcer,  it  is  not  uncommon  for  the  pain  to  be 
intermittent,  the  free  intervals  amounting  to  weeks  or  months. 
Whether  one  ulcer  only  has  been  present  all  ihe  time,  or 
whether  more  than  one,  must  be  judged  by  the  length  of  time 
the  patient  has  been  absolutely  free  from  pain.  Repeated 
attacks  of  haemorrhage  at  short  intervals  are  in  favour  of 
chronic  ulcer,  because  one  never  finds  a  large  number  of  scars 
of  acute  ulcers  in  cases  which  would  be  likely  to  be  mistaken 
for  chronic  ulcer,  and  it  is  only  sometimes  that  an  acute  ulcer 
happens  to  open  a  vessel  sufficiently  large  to  cause  haemor- 
rhage. A  sudden  large  haemorrhage  followed  at  intervals  by 
smaller  haemorrhages  may  mean  the  origin  of  chronic  ulcer  in 
an  acute  ulcer  which  has  bled  during  its  formation,  and  thus 
give  a  clue  to  the  age  of  the  resulting  ulcer. 

If  the  condition  of  the  ulcer  could  be  accurately  estimated, 
it  would  be  an  inestimable  guide  to  treatment,  but  it  is  quite 
impossible  to  do  so.  If  the  pain  has  been  present  for  several 
months,  the  only  pathological  condition  one  can  be  sure  of 
•  finding  is  a  certain  amount  of  thickening;  but  whether  the 
ulcer  is  spreading  or  whether  it  is  healing  all  round  or  in  part 
is  impossible  to  foretell.  The  attacks  of  pain  are  not  related 
to  definite  spreading  of  the  ulcer,  because  the  symptoms  dis- 
appear with  treatment  before  the  ulcer  is  healed,  as  I  have 
several  times  proved  by  post-mortem  examination.  The 
symptoms  also  disappear  before  it  is  possible  for  the  ulcer  to 
have  healed,  because  a  simple  recent  acute  ulcer  takes  about 
three  weeks  to  heal,  and  in  chronic  cases  the  symptoms  in 


276  ULCER  OF  THE  STOMACH 

most  cases  have  disappeared  long  before  this  time  has  expired. 
Also  the  history  of  a  single  chronic  ulcer,  which  has  never 
shown  any  tendency  to  heal  at  all,  is  one  of  intermittent 
attacks  of  pain,  as  I  have  also  proved  by  examination  after 
death.  And  there  is  little  doubt  that  cases  of  this  sort  are 
well  known  to  every  physician  who  has  taken  an  interest  in 
post-mortem  work. 

It  might  be  thought  that  the  presence  of  haemorrhage, 
profuse  or  slight,  was  an  indication  that  the  ulcer  would  be 
found  to  be  spreading;  this  may  or  may  not  be  the  case.  It 
is  a  fact,  to  which  I  have  referred  before,  that  haemorrhage 
may  occur  from  an  ulcer  at  any  time  during  its  evolution  or 
cicatrization. 

Haemorrhage  may  indicate  the  formation  of  acute  ulcer, 
and  the  spread  of  acute  or  chronic  ulcer ;  but  at  the  same  time 
an  ulcer  may  be  healing  all  round,  and  the  artery  which  was 
originally  opened  up  continue  bleeding,  or  an  artery  in  the 
centre  of  the  base  may  be  opened  after  healing  has  commenced 
at  the  periphery.  Again,  a  vessel  may  be  opened  up  in  a 
scar  which  has  broken  down. 

So  much  for  a  single  haemorrhage. 

The  matter  is  different  in  the  case  of  intermittent  haemor- 
rhages. And  I  must  now  refer  to  what  I  have  just  stated — 
namely,  that  intermittent  haemorrhages  at  short  intervals 
are  in  favour  of  the  diagnosis  of  an  extending  chronic  ulcer, 
whilst  haemorrhages  at  very  long  intervals  may  indicate 
extending  chronic  ulcer  if  symptoms  have  occurred  during 
the  intervals;  but  if  no  symptoms  have  occurred,  then  the 
case  is  probably  one  of  recurring  acute  ulcer.  Otherwise  we 
can  form  no  opinion  whether  the  chronic  ulcer  is  stationary, 
spreading,  or  healing.  Another  point  of  importance  is  that 
persistent  symptoms  in  the  absence  of  haemorrhage  may  mean 
that  the  ulcer  has  healed  and  left  some  complication  which 
is  causing  the  symptoms.  Here  again  I  must  emphasize 
the  fact  that  during  the  healing  of  an  acute  ulcer  or  an  acute 
extending  ulcer,  considerable  deformity  of  the  stomach  may 
result,  and  one  not  uncommonly  finds  an  hour-glass  stomach, 
for  instance,  to  have  resulted  from  the  contraction  of  an 
ulcer  in  which  the  thickening  was  relatively  slight. 

Position  of:  the  Ulcer. — There  is  no  certain  means  of 
definitely  stating  the  exact  position  of  an  ulcer  of  the  stomach. 
When  it  was  thought  that  the  pain  was  due  to  irritation  of 
the  exposed  nerves  in  the  base  of  the  ulcer,  an  idea  became 
prevalent  that  its  position  could  be  foretold  by  the  position 
which  afforded  the  greatest  ease  to  the  patient.  For  example, 
if  the  ulcer  were  on  the  posterior  wall,  relief  would  be  obtained 
by  the  patient  assuming  the  prone  position,  and  instances 
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supported  by  post-mortem  evidence  were  quoted  in  favour 
of  this  view.  Further  examination  of  this  idea  has  proved 
it  to  be  erroneous. 

Similarly,  it  has  been  thought  that  the  time  of  onset  of 
pain  after  food  was  a  guide  to  the  position  of  the  ulcer,  that 
pain  occurring  early  on  in  the  digestive  process  indicated  an 
ulcer  at  the  cardiac  end  of  the  stomach,  and  that  pain  occurring 
late  indicated  a  lesion  at  the  pyloric  end.  I  think  that  all 
observers  agree  that,  speaking  very  broadly,  this  is  more  or 
less  the  case;  but  there  are  so  many  exceptions  to  the  rule 
that  it  is  hardly  of  much  value.  The  difficulty  is  increased  by 
the  fact  that  pyloric  cases  are  so  often  complicated  by  varying 
degrees  of  stenosis,  and  that  dense  adhesions  with  surrounding 
organs  are  so  common.  No  doubt  the  question  will  be  en- 
lightened by  the  further  examination  of  collections  of  opera- 
tion cases.  There  is  no  doubt  that  pain  coming  on  later  in 
the  digestive  process,  and  thus  simulating  that  of  duodenal 
ulcer,  may  be  caused  by  a  gastric  ulcer  near  the  pylorus. 
There  is  also  no  doubt  that  such  a  condition  is  much  commoner 
in  ulcer  near  the  pylorus  than  in  ulcer  in  other  portions  of 
the  stomach.  Habecshon  [1]  groups  these  cases  into  a  dis- 
tinct class,  but  every  physician  must  have  seen  cases  of  ulcer 
situated  on  the  small  curvature  half-way  between  the  pylorus 
and  cardia  which  caused  pain  not  earlier  than  two  hours  after 
meals.  Again,  pain  occurring  soon  after  food  may  also 
indicate  an  ulcer  near  the  pylorus. 

Cases  are  sometimes  seen  in  which  the  patient  with  pyloric 
obstruction  states  that  his  pain  either  comes  on  at  once  or 
later  on  during  digestion.  Pyloric  obstruction  may  be  accom- 
panied by  constant  pain,  and  sometimes  by  pain  particularly 
at  night  or  in  the  evening.  More  or  less  constant  pain  may 
be  complained  of  in  an  advanced  case  of  ulcer  in  any  position, 
and  particularly  if  some  complication,  such  as  dense  adhesions 
or  cicatricial  contractions  are  present.  In  the  same  way  as 
a  prepyloric  ulcer  may  cause  spasm  of  the  pylorus,  so  an  ulcer 
near  the  cardiac  orifice  may  cause  spasm  of  the  cardia  and 
pain  soon  after  food.  I  have  seen  such  a  case  in  which  the 
pain  came  on  one  hour  after  food,  but  in  this  case  the  sphincter 
was  partially  destroyed,  and  therefore  spasm  could  not 
occur. 

There  is  no  doubt  whatever  that  an  ulcer  situated  nearer 
the  cardiac  than  the  pyloric  end  of  the  stomach  is  more  likely 
to  cause  pain  at  an  early  than  at  a  late  period  after  food; 
but  still,  cases  occur  in  which  the  pain  may  occur  late,  so  that 
the  diagnosis  of  position  by  this  means  can  only  be  a  probable 
and  not  an  absolute  one. 

The  position  of  the  pain  and  the  tender  spot  is  likewise  not  of 
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much  value  in  making  an  absolute  diagnosis  of  the  position 
of  the  ulcer.  One  must  remember  that  the  tender  spot  is 
not  always  a  referred  sensation,  because,  when  peritonitis  has 
occurred  and  the  ulcer  has  become  adherent  to  the  anterior 
abdominal  wall,  tenderness  of  the  affected  area  must  be  ex- 
pected if  the  peritonitis  is  at  all  active,  and  if  old  adhesions 
only  are  present,  it  is  quite  possible  that  irritation  of  the  sub- 
peritoneal  nerves  at  that  spot  may  be  present,  and  tenderness 
result.  Such  an  ulcer  would  be  always  situated  in  the  anterior 
wall,  and  most  probably  on,  or  adjacent  to,  the  small  curvature. 
And  perhaps  this  explains  why  several  observers  have  thought 
that  tenderness  to  the  left  of  the  mid-line  and  along  the  left 
costal  margin  is  significant  of  an  ulcer  of  the  small  curvature. 
An  ulcer  adherent  posteriorly  may  give  rise  to  deep  tenderness 
in  the  region  of  the  pancreas.  With  regard  to  the  tender 
spot,  which  is  due  to  a  referred  sensation,  its  position  is  by 
no  means  constant  for  ulcers  in  similar  positions  in  the  stomach, 
to  which  point  I  have  already  referred. 

I  think  there  is  no  doubt  that  the  tender  spot  due  to  a 
pyloric  ulcer  is  more  commonly  situated  at  or  below  the  mid- 
point between  the  ensiform  cartilage  and  umbilicus  than  above 
this  point,  and  often  to  the  right  of  the  mid-line.  There  is  no 
doubt  also  that  cardiac  ulcers  are  commonly  associated  with  a 
tender  spot  immediately  below  the  ensiform  cartilage,  although 
I  have  seen  this  point  tender  in  pyloric  ulcer.  One  would 
expect  that  cardiac  pain  would  be  referred  higher  up  than 
pyloric  pain,  since  the  afferent  visceral  nerves  from  the  stomach 
enter  more  than  one  segment  of  the  spinal  cord ;  but  I  think 
that  the  area  of  skin  corresponding  to  these  segments  is  not 
sufficiently  large  to  admit  of  the  distinction  between  the 
positions  of  the  tender  points  being  sufficiently  pronounced 
to  allow  of  an  absolute  diagnosis  being  made.  For  a  long 
time  it  has  been  thought  that  severe  and  persistent  pain  in 
the  back  is  characteristic  of  an  ulcer  on  the  posterior  wall. 
Perhaps  this  may  occur  in  those  cases  which  involve  the 
pancreas  and  retroperitoneal  tissue.  The  other  symptoms  are 
of  very  little  use  in  assisting  the  diagnosis  of  position. 

Vomiting  is  more  frequently  present  in  pyloric  ulcers,  but 
this  is  no  doubt  due  to  obstruction  of  the  pylorus. 

An  ulcer  in  the  vicinity  of  the  small  curvature  is  more 
likely  to  be  accompanied  by  haemorrhage  than  an  ulcer  on 
the  anterior  surface  on  account  of  the  distribution  of  the 
vascular  supply;  and  Thomson  found  that  pyloric  ulcers 
were  more  likely  to  bleed  than  those  of  the  small  curvature, 
and  situated  nearer  the  cardiac  end. 

Hyperchlorhydria,  according  to  my  own  observations  and 
those  of  others,  is  more  significant  of  a  pyloric  ulcer  than  of 
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an  ulcer  on  the  small  curvature  nearer  the  fundus — in  fact, 
there  is  more  likely  to  be  a  normal  acidity  than  hyperacidity 
in  the  latter  case. 

The  presence  of  a  slight  dilatation  of  the  stomach  is  in  favour 
of  a  pyloric  ulcer. 

The  X  rays  may  be  of  use  in  the  diagnosis.  If  a  spasmodic 
hour-glass  appearance  is  seen,  the  ulcer  will  be  found  to  be 
situated  at  the  point  of  contraction. 

When  perforation  occurs,  the  ulcer  is,  in  the  majority  of 
cases,  situated  on  the  anterior  surface  of  the  stomach,  and 
usually  in  the  vicinity  of  the  small  curvature.  As  Moy- 
nihan  [2]  has  pointed  out,  if  the  case  of  perforation  is  seen  in 
quite  an  early  stage,  the  most  tender  point  on  palpation  with 
the  finger  indicates  more  or  less  accurately  the  site  of  the 
underlying  ulcer.  I  have  confirmed  this  in  more  than  one 
patient. 
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5.  DIAGNOSIS  OF  PERFORATION. 

The  diagnosis  of  acute  abdominal  diseases  is  one  of  the  most 
difficult  of  clinical  problems.  Skill  in  this  branch  of  diagnosis 
can  only  be  obtained  by  long  experience,  and  even  then  there 
are  many  conditions  which  still  remain  indistinguishable. 

The  difficulty  of  adequately  dealing  with  the  diagnosis  of 
perforation  is  therefore  very  great,  and  it  is  quite  impossible 
to  clearly  convey  to  the  reader  an  impression  of  the  slight 
differences  in  the  clinical  signs  and  symptoms  which  go  to 
make  up  the  different  clinical  pictures. 

All  one  can  do  is  to  mention  the  diseases  which  may  be 
mistaken  for  perforated  ulcer,  and  briefly  state  the  chief 
differences  which  are  found  in  typical  cases. 

The  previous  history  of  the  case  is  of  the  greatest  importance, 
but,  although  in  the  majority  of  cases  it  indicates  the  organ 
primarily  affected,  this  is  not  necessarily  the  case.  And, 
again,  no  history  may  be  obtained,  for  example,  in  latent 
gastric  or  duodenal  ulcer,  or  in  a  first  attack  of  appendicitis. 

The  age  of  the  patient  may  afford  an  indication.  The  age 
of  the  patient  and  the  history  are  important  aids  in  the  dis- 
tinction of  perforated  cancer  from  ulcer. 

Perforation  in  children  is  most  likely  to  result  from  appendi- 
citis, although  in  such  subjects  perforated  gastric  ulcer  has 
been  described. 

The  sex  of  the  patient  is  also  of  assistance,  for  certain  diseases 
are  peculiar  to  the  female  sex — e.g.,  pelvic  infection  and  ruptured 
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ec topic  gestation.  Young  women  are  also  peculiarly  liable  to 
acute  perforating  ulcer.  It  is  unnecessary  to  quote  further 
examples. 

The  first  point  to  settle  in  dealing  with  a  case  of  supposed 
perforation  of  a  gastric  ulcer  is  whether  the  disease  is  really 
situated  in  the  abdomen,  or  whether  the  case  is  one  of  acute 
disease  of  the  chest,  beginning  with  abdominal  symptoms. 

There  are  numerous  instances  on  record  in  which  the  abdomen 
has  been  opened  by  mistake  in  cases  of  chest  disease  which 
commenced  with  sudden  abdominal  pain. 

The  rapid,  shallow,  and  restrained  breathing  of  perforation 
suggests  some  chest  condition,  and  in  the  latter  it  is  not  un- 
common for  pain  and  rigidity  to  be  present  in  the  epigastrium. 

This  does  not  only  apply  to  acute  inflammations  (pleurisy, 
pneumonia,  pericarditis),  but  even  to  such  an  accident  as 
ruptured  thoracic  aneurism. 

There  are  two  points  of  great  importance  in  the  diagnosis. 
The  first  refers  to  the  systematic  examination  of  the  chest, 
and  the  second  to  the  degree  of  abdominal  pain  and  tenderness. 

In  a  case  of  perforation  the  pain  is  very  severe — much 
greater  than  occurs  in  chest  conditions.  Tenderness  and 
rigidity  are  also  more  pronounced  features. 

In  a  chest  condition  the  rigidity  in  the  epigastrium  or  hypo- 
chondrium  may  be  very  pronounced,  whilst  tenderness  may  be 
completely  absent,  and,  when  present,  is  not  particularly 
marked. 

The  rigidity  of  the  abdominal  muscles  often  seen  in  pneu- 
monia may  relax  between  the  respirations,  and  may  even 
disappear  on  prolonged  pressure.  The  abdominal  pain  of 
such  a  condition  is  chiefly  superficial,  and  does  not  increase 
on  deep  pressure.  Difficulty  may  be  experienced  when  the 
physical  signs  of  pneumonia  are  delayed  in  their  appearance. 
The  respiration-rate  is  higher  in  pneumonia,  and  chest  symp- 
toms such  as  cough  may  be  present.  Constipation  and 
abdominal  distension  may  both  occur  in  pneumonia.  The 
temperature  in  the  latter  disease  is  more  continuously  raised, 
whiLst  in  perforation  it  is  low,  and  as  peritonitis  supervenes 
it  frequently  rises,  to  fall  again.  The  difficulties  in  diagnosis 
between  abdominal  and  chest  conditions  are  by  no  means  con- 
fined to  children,  in  whom,  however,  they  are  especially 
common. 

Having  located  the  disease  in  the  abdomen,  the  next  question 
to  answer  is  whether  perforation  is  present  or  not. 

There  are  certain  acute  abdominal  accidents  which  may 
be  mistaken  for  the  perforation  of  a  gastric  ulcer,  because  they 
begin  with  a  more  or  less  sudden  pain  in  some  portion  of  the 
abdomen.  It  might  be  thought  superfluous  to  mention  those 
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in  which  the  pain  did  not  commence  in  the  epigastrium,  but 
this  view  is  erroneous,  because  the  first  pain  of  a  perforated 
gastric  ulcer  may  be  felt  below  the  level  of  the  umbilicus.  I 
do  not  imply  that  this  is  at  all  a  common  occurrence,  but  the 
fact  of  its  occasional  appearance  in  situations  other  than  the 
epigastrium  shows  that  the  position  in  which  the  pain  is  first 
felt,  although  a  very  reliable  guide,  is  by  no  means  a  certain 
one. 

It  seems  hardly  necessary  to  describe  the  differential  diag- 
nosis of  the  later  stages  of  perforation,  when  general  peritonitis 
is  marked,  because  the  clinical  picture  of  this  condition  is 
usually  such  as  cannot  be  misinterpreted,  and  the  physical 
signs  commonly  give  no  clue  as  to  the  origin  of  the  inflamma- 
tion, the  diagnosis  being  made  from  the  account  of  the  initial 
symptoms  and  the  history  of  the  case. 

It  is  to  the  early  stages  of  perforation  before  the  classical 
symptoms  of  peritonitis  have  supervened  that  especial  atten- 
tion should  be  devoted. 

These  early  symptoms  are  not  those  of  peritonitis,  as  we 
have  seen,  but  of  irritation  of  the  peritoneum,  and  they 
gradually  alter  in  character  as  peritonitis  supervenes. 

A  condition  known  as  pseudo-perforation  occasionally  occurs, 
in  which  there  is  sudden  epigastric  pain,  tenderness,  and 
rigidity,  occurring  in  cases  of  gastric  ulcer,  and  in  which  at  the 
operation  performed  on  such  cases  nothing  has  been  found 
to  account  for  the  symptoms  except  the  presence  of  a  chronic 
ulcer  of  the  stomach.  In  such  cases  the  pulse  may  be  affected, 
as  seen  in  perforation,  so  that  the  difficulty  in  diagnosis  may 
be  considerable.  These  cases  are  more  likely  to  be  mistaken 
for  those  of  subacute  or  localized  perforation.  The  pain  and 
tenderness  is  not  so  extreme  as  in  true  perforation.  This 
condition  is  an  example  of  acute  referred  pain  occurring  in 
an  individual  of  nervous  temperament.  An  analogous  con- 
dition is  sometimes  seen  in  appendicular  irritation  due  to 
adhesions  or  congestion,  acute  inflammation  being  absent. 

There  are  three  important  diseases  which  are  commonly 
seen  as  emergencies,  and  which  may  be  confused  with  per- 
forated gastric  ulcer.  These  are  ruptured  tubal  gestation,  per- 
foration of  the  appendix,  and  acute  pyosalpinx,  with  or  without 
leakage  of  pus  through  the  abdominal  ostium  or  perforation. 
They  are  all  three  diseases  which  are  frequent  in  young  women, 
in  whom  acute  gastric  ulcer  is  common. 

In  the  case  of  these  three  diseases  valuable  information 
may  be  obtained  from  an  examination  of  the  pelvis.  The 
position  of  the  uterus  may  be  altered,  and  a  swelling  and 
tenderness  made  out.  On  the  other  hand,  in  perforation  of 
an  ulcer  attention  to  the  base  of  the  chest  on  the  left  side 
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should  be  paid.  Fluid  tends  to  collect  around  the  splenic 
region,  and  gives  rise  to  the  dulness  and  other  signs  by  which 
its  presence  may  be  recognized.  Absence  of  liver  dulness  on 
the  right  side  must  not  be  interpreted  as  being  diagnostic  of 
the  presence  of  free  gas  in  the  peritoneum. 

The  thoracic  type  of  respiration  should  be  particularly 
looked  out  for  in  subdiaphragmatic  perforation. 

The  maximum  pain,  tenderness,  and  rigidity  in  the  three 
above  diseases  is  in  the  lower  part  of  the  abdomen,  whereas 
in  ulcer  it  is  invariably  in  the  upper  part.  However,  if  the 
case  is  seen  late  when  extensive  peritonitis  is  present,  too  much 
stress  must  not  be  laid  on  this  point. 

The  condition  of  the  vascular  system  is  of  the  greatest 
importance  in  the  diagnosis,  because  a  characteristic  feature 
of  ruptured  tubal  gestation  is  blanching  of  the  patient  and  the 
circulatory  signs  of  internal  haemorrhage,  a  rapid  feeble  pulse, 
and  tendency  to  faint.  If  the  subject  of  anaemia  acquires  a 
perforating  ulcer,  the  distinction  is  rendered  more  difficult; 
but  it  is  uncommon  to  see  such  a  degree  of  collapse  in  perfor- 
ated ulcer  at  the  onset,  and  the  pulse  is  frequently  very  little 
affected.  The  general  condition  of  the  patient,  owing  to  the 
more  virulent  type  of  the  peritonitis,  becomes  more  rapidly 
worse  in  both  perforated  appendix  and  pyosalpinx,  unless  the 
latter  results  from  a  pure  gonorrhoeal  infection. 

Fever  is  absent  in  the  early  stages  of  perforated  ulcer  and 
ruptured  tubal  gestation,  but  too  much  stress  must  not  be 
laid  upon  fever  as  a  diagnostic  symptom,  because  it  is  ver}' 
variable,  and  commonly  drops  at  the  onset  of  perforation  if 
it  has  been  present  before.  Vomiting  is  of  no  value  in  the 
diagnosis. 

The  history  may  be  that  of  ulcer,  or  indicate  previous  attacks 
of  acute  appendicitis,  or  the  condition  of  chronic  appendicitis. 

In  the  case  of  tubal  gestation  it  is  common  for  the  patient 
to  have  missed  a  period,  or  perhaps  two,  when  slight  pain 
commences  in  the  lower  part  of  the  abdomen  on  one  side,  with 
slight  bleeding  from  the  uterus.  The  patient  may  perhaps 
think  that  a  period  is  commencing,  when  the  pain  becomes 
worse  and  signs  of  internal  haemorrhage  appear.  It  is  quite 
common  for  no  morning  vomiting  to  have  been  present,  and 
no  tumour  may  be  felt  in  the  pelvis.  On  the  other  hand, 
vomiting  and  amenorrhoea  may  have  been  prominent  symptoms 
in  ulcer,  and  the  patient  may  be  anaemic. 

In  the  case  of  pyosalpinx  a  history  of  a  previous  miscarriage 
or  of  a  vaginal  discharge  must  be  looked  out  for.  Menstrua- 
tion may  be  quite  regular,  and  if  the  patient  has  missed  a 
period,  this  occurrence  follows  the  onset  of  symptoms. 

The  paroxysmal  pain  of  the  passage  of  a  gall-stone  should 
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not  be  mistaken  for  that  of  perforation  of  a  gastric  ulcer, 
neither  should  acute  cholecystitis  be  confounded  with  the  latter, 
although  the  enlarged  and  tender  gall-bladder,  somewhat 
obscured  by  the  rigidity  of  the  overlying  muscles,  may  be  mis- 
taken for  a  local  abscess  following  duodenal  or  gastric  per- 
foration. When  muscular  rigidity  and  tenderness  are  the 
only  signs,  the  maximum  point  is  situated  farther  to  the  right 
than  it  is  in  perforated  ulcer.  In  perforation  of  the  gall- 
bladder the  symptoms  are  usually  localized  on  the  right  side. 

Certain  acute  intestinal  conditions  may  superficially  simulate 
gastric  perforation. 

The  pain  of  acute  obstruction  is  situated  in  the  central  por- 
tions of  the  abdomen,  and  is  not  localized,  since  the  small 
intestine  is  usually  involved.  The  constipation  is  absolute, 
the  vomiting  persists  and  becomes  faecal ;  the  collapse  may  set 
in  promptly,  and  the  abdominal  aspect  of  face  is  marked. 

In  acute  obstruction  of  the  mesenteric  vessels  the  pain  is 
intense,  and  almost  continuous  or  paroxysmal.  In  most 
cases  it  is  general,  but  may  be  more  or  less  limited.  Either 
diarrhea,  often  hsemorrhagic,  occurs,  or  abdominal  distension 
and  signs  similar  to  those  of  acute  obstruction  of  the  bowel. 
The  vomit  may  be  haemorrhagic.  Some  source  of  embolism 
may  be  found.  The  temperature  falls  to  a  marked  extent, 
and  the  patient  frequently  becomes  profoundly  collapsed. 

Lead  colic  has  been  mistaken  for  perforation  of  gastric 
ulcer,  although  the  pain  is  intestinal  in  origin,  central  in 
situation,  and  cramp-like.  The  abdominal  muscles  are  rigid, 
and  the  abdomen  may  be  hollow.  Tenderness  may  also  be 
present.  The  pulse  is  wiry  and  hard.  The  occupation 
and  other  signs  of  lead  -  poisoning  should  be  taken  into 
consideration.  A  blue  line  along  the  edges  of  the  gums  may 
be  present,  and  more  or  less  anaemia,  with  changes  in  the  red 
corpuscles.  Previous  attacks  may  have  occurred,  in  which 
case  signs  of  lead  paralysis  may  be  present. 

Severe  intestinal  colic  with  constipation  should  not  be  con- 
fused with  perforation.  There  is  no  real  tenderness.  The 
pain,  which  is  situated  more  particularly  in  the  central 
regions  of  the  abdomen,  usually  comes  on  gradually.  It 
is  paroxysmal  in  character,  and  is  frequently  relieved  by 
pressure.  There  is  no  collapse.  The  condition  is  cured  by 
enemata  and  aperients. 

Acute  hcemorrhagic  pancreatitis  is  a  very  difficult  disease 
to  diagnose.  It  may  imitate  an  acute  perforation,  but  per- 
haps more  frequently  acute  obstruction.  Such  a  patient  has 
often  suffered  from  occasional  bouts  of  indigestion,  or  even 
from  mild  attacks  of  a  similar  nature  to  the  final  seizure.  He 
is  suddenly  taken  with  a  violent  pain  in  the  epigastrium, 
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vomiting  and  collapse  succeed,  and  if  the  patient  lives,  a 
circumscribed  swelling  in  the  epigastrium  appears.  Marked 
collapse  is,  however,  not  always  a  definite  feature;  but  the 
abdominal  aspect  of  face,  nevertheless,  may  be  quite  distinct. 
The  abdominal  distension  may  obscure  any  tumour  which 
may  be  present,  but  complete  constipation  is  a  marked  feature 
in  about  half  the  cases,  and  assists  in  the  diagnosis  from 
perforation. 

The  condition  of  peritonism  may  follow  the  twisting  of  the 
pedicle  of  certain  organs — for  example,  floating  kidney,  ovarian 
cyst,  undescended  testicle,  wandering  spleen. 

It  may  also  occur  from  hcemorrhage  into  the  mesentery  or  ovary, 
or  rupture  of  an  abdominal  aneurism.  Such  conditions  have 
never  in  my  experience  been  mistaken  for  perforated  gastric 
ulcer,  and  they  call  for  no  comment. 

The  rare  condition  of  rupture  of  an  ovarian  abscess  simulates 
salpingitis. 

I  have  referred  above  to  the  fact  that  in  women  gastric 
ulcer  may  be  complicated  by  nervous  symptoms,  and  that 
the  association  may  cause  difficulties  in  the  way  of  diagnosis. 

The  same  difficulty  may  be  experienced  with  regard  to 
perforation,  for  the  condition  of  peritonism  may  occur  in  hys- 
terical patients,  and  lead  to  the  difficulty  of  excluding  per- 
foration. 

The  abdomen  may  be  rigid,  and  marked  tenderness  present, 
which,  however,  is  often  most  pronounced  when  the  skin  is 
pinched  between  the  finger  and  thumb.  The  deep  tenderness 
may  disappear  if  the  attention  is  distracted,  and  other  nervous 
manifestations,  together  with  a  history  of  previous  attacks, 
may  be  noted. 

The  distinction  between  the  symptoms  of  a  complete  per- 
foration into  the  peritoneal  cavity  and  those  of  a  perforation 
which  will  remain  strictly  localized  is  merely  one  of  degree,  as 
will  be  seen  on  referring  to  the  chapter  dealing  with  those 
symptoms.  The  time  which  has  elapsed  since  the  perforation 
occurred  and  the  severity  of  the  symptoms  of  onset  are  im- 
portant points  in  the  diagnosis.  The  presence  of  free  fluid 
in  the  peritoneum,  even  when  the  perforation  is  localized,  will 
be  found  of  great  aid  in  the  diagnosis  from  other  conditions. 
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CHAPTER  II. 
PROGNOSIS. 

THE  ultimate  issue  of  a  case  of  ulcer  of  the  stomach  is  extremely 
uncertain,  and  the  formation  of  an  accurate  prognosis,  there- 
fore, very  difficult.  Certain  principles,  which  will  prove  of 
assistance  to  the  observer  in  arriving  at  a  conclusion,  may  be 
laid  down;  but  every  case  must  be  judged  on  its  own  merits, 
and  any  decision  arrived  at  will  chiefly  be  a  question  of  prob- 
ability and  possibility,  and  not  one  of  certainty.  We  are 
dealing  with  a  lesion,  the  tendency  of  which  is  to  heal,  but 
which  is  frequently  prevented  from  so  doing,  or  made  to 
extend  by  causes  at  present  largely  speculative.  The  lesion 
tends  to  chronicity,  but  its  course  is  liable  to  be  cut  short  by 
certain  accidents,  the  onset  of  which  is  always  quite  un- 
foreseen. Further,  certain  serious  sequelae  may  supervene, 
but  in  any  given  case  these  cannot  be  foretold  with  certainty , 
because  the  position  and  condition  of  the  ulcer  are  in  most 
cases  matters  for  conjecture.  The  disease  is  also  deceptive 
in  that  its  symptoms  readily  respond  to  treatment,  whilst  the 
ulcer  may  still  remain  in  its  originally  unhealed  condition. 

With  regard  to  the  PROBABILITY  THAT  ANY  INDIVIDUAL 
ULCER  WILL  HEAL,  the  first  step  in  forming  an  opinion  is  to 
endeavour  to  determine  the  age  of  the  lesion,  because  its  healing 
takes  place  more  readily  in  proportion  to  the  shortness  of 
its  duration.  Acute  ulcer  readily  heals — in  fact,  it  is  no  doubt 
true  that  the  vast  majority  of  such  lesions  heal  easily  enough, 
although  we  do  not  yet  know  the  proportion  of  cases  which 
undergoes  spontaneous  cure.  In  cases  dying  of  acute  simple 
ulcer,  which  is  an  uncommon  event,  I  found  55  per  cent,  of  the 
ulcers  healed.  Small  scars  are  difficult  to  find,  even  when  the 
attention  is  directly  drawn  to  the  stomach,  and  since  such 
patients  rarely  die  from  the  disease,  there  is  no  doubt  that 
numerous  scars  are  never  found  at  all,  so  that  probably  at  least 
three-quarters  of  all  acute  ulcers  heal  spontaneously.  The  cases 
of  acute  extending  ulcer  which  I  have  collected  also  show  the 
remarkable  tendency  of  this  class  of  ulcer  to  heal,  and  this 
tendency  becomes  less  marked  in  proportion  to  the  amount  of 
thickening  which  has  resulted — that  is,  in  proportion  to  the 
chronicity  of  the  ulcer.  Brinton  [1]  quotes  the  post-mortem 
statistics  available  at  his  time,  showing  a  total  of  147  scars  and 
156  ulcers. 

He  points  out  that  scars  of  small  size  might  escape  dis- 
covery, and  concludes  that  about  half  the  instances  of  ulcer 
of  the  stomach  undergo  a  spontaneous  cure. 
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Wilson  Fox  [2]  at  a  later  date  quotes  statistics  which  show 
that  cicatrices  are  found  nearly  twice  as  frequently  as  open 
ulcers.  Later  returns  show  even  a  larger  proportion  of 
cicatrices.  This  is  no  doubt  due  to  the  greater  care  with  which 
the  stomach  is  now  examined.  All  these  statistics  chiefly 
refer  to  ulcers  in  various  stages  of  chronic ity. 

Broadly  speaking,  at  one  end  of  the  scale  is  acute  ulcer,  of 
which  the  vast  majority  easily  heal ;  at  the  other  extreme 
those  cases  of  chronic  ulcer  which  have  enormously  thickened 
and  excavated  bases  of  great  extent  and  overhanging  edges, 
and  which  would  probably  never  heal  under  any  circumstances. 
Between  these  two  extremes  are  all  gradations  in  type  of  ulcer 
which  heal  with  varying  degrees  of  ease  in  proportion  to  their 
chronicity. 

A  study  of  the  past  history  of  the  case  offers  a  certain  amount 
of  information  with  regard  to  the,  opportunities  for  healing 
which  have  been  afforded  the  ulcer  in  previous  years. 

If  it  has  resisted  systematic  treatment  before,  the  prognosis 
is  not  so  favourable  as  in  those  cases  in  which  no  definite 
treatment  has  been  previously  employed.  Before  concluding 
that  the  ulcer  is  incurable  by  medical  means,  however,  we 
should  ascertain  what  treatment  has  been  employed,  how 
systematically,  and  for  how  long.  For  this  reason  statistics 
of  cases  which  have  undergone  previous  medical  treatment 
are  unreliable,  unless  one  knows  the  details  of  the  treatment. 

There  is  no  doubt  that  a  large  number  of  cases  "relapse  " 
after  medical  treatment.  By  "relapse  "  is  meant  that  the 
treatment  has  been  ineffectual  in  its  efforts  to  heal  the  ulcer, 
and  that  the  symptoms,  which  have  temporarily  disappeared, 
will  recur  sooner  or  later.  I  have  already  pointed  out  how 
easy  it  is  to  cure  the  symptoms  of  ulcer,  and  that  the  dis- 
appearance of  symptoms  does  not  imply  the  healing  of  the 
ulcer,  so  that  a  case  can  hardly  be  said  to  have  been  syste- 
matically treated  if  it  is  discharged  as  cured  when  the  symp- 
toms are  relieved.  Bulstrode  [3]  found  that  of  500  cases  no 
less  than  214  had  suffered  in  the  same  way  previously,  and 
had  been  relieved  by  treatment,  some  of  them  many  times. 
Forty-two  per  cent,  had,  therefore,  relapsed.  Paterson  [4] 
found  that  of  72  patients  who  had  had  hospital  treatment,  and 
were  subsequently  traced,  46  were  uncured.  Hawkins  [5] 
concluded  from  a  study  of  556  cases  treated  at  St.  Thomas's 
Hospital  that  of  those  treated  medically,  about  two-thirds 
remain  well. 

The  prognosis  of  ulcer  after  medical  treatment  should  be 
better  than  these  figures  indicate,  but  it  is  necessary  that 
the  treatment  should  be  systematically  conducted  for  a 
certain  length  of  time,  which  varies  in  proportion  to  the 
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chronicity  of  the  case,  as  will  be  explained  later.  If  this 
is  done,  and  if  the  ulcer  has  not  already  led  to  certain 
sequelae,  I  think  the  number  of  cases  which  would  heal  under 
medical  treatment  is  much  larger  than  these  rough  statistics 
would  lead  us  to  imagine.  One  must  remember  that  patients 
cannot  be  treated  for  lengthened  periods  in  a  hospital,  and 
that  a  hospital  patient  who  is  discharged  free  from  symptoms 
cannot  be  relied  upon  to  rigidly  stick  to  dietetic  rules,  so  that 
hospital  statistics  are  not  of  great  value  in  this  connection. 
If  it  is  decided  that  an  ulcer  is  incurable  by  medical  means, 
it  remains  to  be  considered  whether  the  prognosis  is  more  favour- 
able when  surgical  aid  is  called  in.  I  am  speaking  now  of 
simple  ulcer  which  has  not  led  to  pyloric  stenosis  or  some  other 
complication,  which  necessitates  surgical  intervention.  The 
question  at  issue  is  whether  gastro-enterostomy  will  facilitate 
the  healing  of  a  chronic  ulcer  which  is  not  obstructing  the 
pylorus,  or  whether  the  excision  of  such  an  ulcer  may  be 
considered  to  effect  a  cure.  There  are  not  many  statistics 
available  which  deal  with  the  effects  of  gastro-enterostomy 
upon  an  ulcer  in  the  body  of  the  stomach. 

The  actual  risk  of  gastro-enterostomy  in  the  hands  of  a 
competent  surgeon  should  not  be  over  1  to  2  per  cent,  of 
cases  operated  upon,  and  the  risk  of  jejunal  ulcer  is  very 
remote. 

Of  5  cases  quoted  by  Hawkins  [5],  3  received  great  benefit, 
and  2  very  little  benefit.  In  1  of  the  3  cases  the  ulcer  was  also 
excised.  In  another,  the  ulcer  was  found  healed  at  the 
autopsy  which  was  conducted  two  months  later,  the  patient 
having  died  of  pulmonary  tuberculosis.  Other  observers 
have  recorded  cases  of  healing  of  an  ulcer  after  gastro-enter- 
ostomy, but  such  cases  are  of  no  great  importance,  because  we 
know  that  ulcers  also  heal  quite  well  without  operation  at  all. 

Gask  [6]  quotes  5  cases  interviewed  two  years  after  the 
operation;  4  were  very  much  improved,  slight  indigestion 
remaining,  and  1  was  only  slightly  improved.  Drummond  and 
Morrison  [7]  published  the  results  of  their  operations,  and 
traced  as  many  cases  as  possible  from  eighteen  months  to 
four  years  after  the  operation.  Of  14  cases,  they  found 
8  cured,  2  improved,  and  1  dead,  and  were  unable  to  trace  3. 
Of  16  cases  in  which  the  ulcers  were  situated  near  the  pylorus, 
but  not  causing  stenosis,  they  traced  12,  and  of  these  found 
that  10  were  cured  and  2  improved.  Thomson  [8]  concluded 
from  his  results  that  ulcers  of  the  small  curvature  were  quite 
as  much  benefited  as  those  of  the  pylorus  or  duodenum; 
whereas  Moynihan  [9]  states  that  "  when  an  ulcer  is  found 
on  the  lesser  curvature  towards  the  cardia,  it  should  be  excised 
if  possible.  Gastro-enterostomy  is  not  necessary,  and  if  per- 
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formed  is  either  almost  useless  or  entirely  harmful."  Mayo  [10] 
also  takes  an  unfavourable  view  of  the  results  of  simple  gastro- 
enterostomy  for  ulcer  of  the  body  of  the  stomach.  Sherren  [11], 
however,  found  that  15  out  of  21  patients  operated  upon  more 
than  two  years  previously  were  quite  well. 

From  an  analysis  of  the  after-results  of  65  cases  of  gastro- 
enterostomy  performed  at  the  Middlesex  Hospital,  Otto 
May  [12]  found  that  46  per  cent,  were  cured,  20  per  cent, 
were  relieved,  11  per  cent,  received  slight  benefit,  and  in 
23  per  cent,  the  result  was  a  total  failure.  The  cases  which 
gave  almost  uniformly  good  results  were  those  in  which  the 
pylorus  was  obstructed,  or  in  which  a  duodenal  ulcer  was 
present.  He  states  that  "  apparently  some  cases  of  gastric 
ulcer  unassociated  with  pyloric  obstruction  also  received 
considerable  benefit." 

Bourne  [13]  has  recently  published  the  after-histories  of 
67  cases  upon  whom  simple  gastro-enterostomy  had  been 
performed  for  ulcer  at  St.  Mary's  Hospital  between  the  years 
1904  and  1910,  the  histories  being  obtained  from  eighteen 
months  to  five  years  after  the  operation;  43' 2  per  cent,  were 
cured,  and  in  38  per  cent,  the  results  were  bad.  The  immediate 
operation  mortality  was  7' 6  per  cent,  and  the  interval  mor- 
tality 4*4  per  cent.  Only  38  per  cent,  of  ulcers  of  the  body 
of  the  stomach  gave  good  results,  whereas  70  per  cent,  of 
pyloric  and  duodenal  ulcers  were  cured.  The  best  results 
were  obtained  when  the  pylorus  was  obstructed.  Cases  in 
which  the  pain  came  on  late  during  the  course  of  digestion, 
and  who  exhibited  hyperchlorhydria,  gave  better  results  than 
those  in  whom  the  acidity  was  normal  and  the  pain  came  on 
earlier. 

It  is  not  yet  settled  to  what  extent  the  gastric  contents 
pass  through  the  stoma  in  the  absence  of  pyloric  stenosis. 
Kelling  [14]  was  the  first  experimental  observer  whose  results 
showed  that  when  the  pylorus  was  normal  in  the  dog  only 
small  amounts  of  the  gastric  contents  passed  out  by  the 
gastro-enterostomy  opening.  Several  other  observers — not- 
ably Cannon  and  Blake  [15] — working  with  cats,  have  con- 
firmed these  results,  and  shown  that  food  is  more  likely  to 
pass  out  by  the  stoma  if  it  is  situated  nearer  the  pylorus.  On 
the  other  hand,  Bythell  and  Barclay  [16]  state  that  when  the 
pylorus  is  patent,  bismuth  may  be  seen  leaving  the  stomach  by 
both  routes  in  the  human  being  who  has  had  gastro-enter- 
ostomy performed.  My  own  experiments  have  shown  that 
retention  of  food  in  the  stomach  is  an  important  factor  in 
preventing  the  normal  healing  of  an  ulcer,  and  the  object  of 
gastro-enterostomy  is  to  facilitate  the  emptying  of  the  stomach 
and  so  prevent  any  retention  of  food  or  undue  increase  of  the 
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normal  intragastric  pressure  by  excessive  peristalsis.  If  food 
only  leaves  the  stoma  in  the  condition  of  pyloric  obstruction, 
then  it  is  a  useless  operation  for  any  other  condition.  Pyloric 
spasm,  however,  would  be  benefited  in  the  same  way  as  pyloric 
obstruction,  and  there  is  reason  to  suppose  that  this  con- 
dition is  not  uncommon  in  ulcer,  though  probably  more  fre- 
quently seen  in  pyloric  ulcer  than  in  ulcer  of  the  body.  The 
spasm  is  probably  not  always  present,  but  the  stoma  may  serve 
a  useful  purpose  in  case  of  necessity.  There  seems  to  be  no 
doubt  that  the  food  leaves  the  stoma  as  the  result  of  muscular 
action,  and  that  it  is  not  a  question  of  drainage  of  the  stomach. 
Food  does  not  pass  through  the  alimentary  canal  as  through 
a  rigid  tube  containing  air,  and  gravity  can  have  no  effect  on 
account  of  the  hydrostatic  relations  in  the  abdominal  cavity, 
except  a  vertical  loop  of  intestine  is  held  open  by  air.  Still, 
the  stoma  may  prevent  undue  retention  of  food  and  gastric 
juice  in  the  condition  of  hypersecretion  when  the  stomach  is 
dilated  and  the  food  has  to  pass  upwards  towards  the  pylorus. 

These  are,  however,  mere  suppositions,  and  until  better 
evidence  is  forthcoming  we  are  not  justified  in  making  the 
definite  statement  that  the  prognosis  of  ulcer  situated  in  the 
body  of  the  stomach  is  better  with  gastro-enterostomy  than 
without  it.  An  ulcer  situated  near  the  pylorus  is  more  likely 
to  give  rise  to  pyloric  spasm,  and  therefore  is  more  amenable 
to  surgical  treatment.  We  must  remember  that  a  duodenal 
ulcer  may  be  cured  by  gastro-enterostomy  although  no  stenosis 
is  present.  It  is,  however,  recommended  to  excise  or  infold 
the  ulcer  when  possible. 

Excision  of  an  ulcer  of  the  body  should  hold  out  a  better 
prospect  of  cure.  Apparently,  however,  excision,  to  be  suc- 
cessful, should  be  combined  with  gastro-enterostomy. 
Mayo  [10]  states  that  if  excision  or  devitalizing  suture  com- 
pression is  combined  with  gastro-enterostomy  in  the  treat- 
ment of  ulcer  of  the  body  of  the  stomach,  85  per  cent,  of  cases 
will  be  cured  or  greatly  relieved. 

Surgical  experience  shows  that  many  cases  in  which  simple 
excision  has  been  practised  have  relapsed  owing  to  adhesions, 
stenosis,  or  recurrent  ulceration,  and  multiple  ulcers  may  occa- 
sionally be  present.  The  combined  operation  is  more  dan- 
gerous  than  simple  gastro-enterostomy,  and  the  prognosis 
must  largely  depend  upon  the  individual  skill  and  experience 
of  the  operator. 

There  are  certain  other  points  affecting  the  healing  of  an 
ulcer  which  require  reference,  and  which  particularly  deal 
with  the  condition  of  the  patient  who  is  the  subject  of  the 
lcer. 

We  know  nothing  about  the  influence  of  age  and  sex  upon 
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the  healing  of  ulcer.  It  would  appear,  however,  that  repair 
should  occur  more  easily  in  the  young  than  in  old  and  debili- 
tated subjects ;  but  the  importance  of  this  must  not  be  over- 
estimated, because  the  acute  ulcers  occurring  in  old  people 
which  I  have  had  the  opportunity  of  examining  have  shown 
the  same  proclivity  for  healing  as  I  have  found  in  younger 
subjects.  As  I  have  stated  before,  the  local  conditions  ob- 
taining in  the  stomach  are  of  greater  importance  in  influencing 
the  healing  of  gastric  ulcer  than  are  general  bodily  conditions, 
and  one  must  remember  that  in  most  cases  the  diet  of  old 
people  can  be  controlled  more  easily  than  that  of  young  and 
otherwise  healthy  individuals,  although  the  condition  of 
gastric  atony  is  much  more  difficult  to  treat  in  the  aged. 
The  prognosis  of  ulcer  must  largely  depend  upon  the  individual 
care  which  each  patient  will,  and  is  able  to,  bestow  upon 
his  own  case,  and  it  must  be  remembered  that  relapse,  or  in 
other  words,  the  failure,  of  an  ulcer  to  heal  depends  upon  the 
character  of  the  food  eaten,  undue  physical  exertion,  and  mental 
irritation  or  depression,  amongst  other  factors,  and  that  these 
act  through  the  deleterious  effects  which  these  produce  upon 
the  gastric  functions.  Complicating  diseased  conditions,  of 
which  the  patient  may  be  the  subject,  will  frequently  influence 
the  prognosis.  Of  all  such  diseases  the  first  and  foremost 
is  a  bacterial  infection  of  the  body.  If  such  an  infection, 
whether  general  or  local,  can  be  cured,  the  prognosis  of  the 
gastric  ulcer  will  be  materially  bettered,  because,  as  we  have 
seen,  bacterial  infections  may  not  only  lead  to  the  develop- 
ment of  fresh  ulcers,  but  may  cause  the  existing  chronic 
ulcer  to  spread  acutely,  which  delays  the  healing,  and  also 
exposes  the  patient  to  the  risks  of  a  sudden  haemorrhage  or 
perforation.  Of  such  infections  may  be  mentioned  pul- 
monary tuberculosis,  chronic  suppuration  or  ulceration  in 
any  part  of  the  body,  and  the  supervention  of  an  acute  in- 
fective condition,  whether  primary  or  secondary,  to  some 
chronic  disease.  The  fact  must  be  also  recognized  that 
patients  suffering  from  ulcer  do  not  always  die  of  the  disease 
but  of  some  other,  which  is  not  infrequently  found  in  associa- 
tion with  it — for  example,  Bright's  disease,  morbus  cordis, 
or  tuberculosis.  It  is  probably  true  that  a  quarter  of  the 
deaths  are  due  to  some  complicating  disease. 

It  is  important  not  to  forget,  in  dealing  with  the  prognosis 
of  a  case  of  ulcer,  that,  although  the  ulcer  may  heal,  yet  there 
may  be  a  second  ulcer  present,  or  a  fresh  ulcer  may  form  after 
the  old  one  has  healed.  We  have  at  present  no  certain  means 
of  predicting  in  any  given  case  whether  such  an  event  as  the 
latter  is  likely  to  occur  or  not.  All  one  can  say  is  that  chronic 
ulcer  is  likely  to  be  multiple  in  about  20  per  cent,  of  cases, 
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that  simple  acute  ulcer  is  multiple  in  perhaps  a  slightly  higher 
percentage,  but  that  acute  ulcer  in  definite  infective  con- 
ditions is  liable  to  be  multiple  in  more  than  half  the  cases. 
The  probability  that  simple  acute  ulcer  will  recur  is  perhaps 
rather  more  than  50  per  cent. 

Taking  next  the  question  of  the  PROBABILITY  WHETHER  AN 
ULCER  WILL  PROVE  FATAL  OR  NOT,  we  find  that  the  various 
statistics  which  have  been  compiled  differ  considerably. 

This  is  no  doubt  due  to  many  causes.  Hospital  statistics 
cannot  be  compared  with  those  obtained  from  private  practice, 
because  the  former  include  a  greater  number  of  severe  cases, 
and  also  persons  of  a  class  who  have  not  had  the  advantage 
of  such  good  food  and  treatment  as  those  in  better  circum- 
stances. One  must  also  take  into  consideration  the  difficulties 
that  exist  in  the  diagnosis  of  ulcer,  and  that  observers  differ 
considerably  in  their  "  percentage  error  "  in  diagnosis.  Treat- 
ment probably  does  not  affect  the  immediate  mortality  of 
ulcer  to  any  great  extent,  but  it  undoubtedly  influences  the 
healing  of  the  ulcer.  One  ought  also  to  exclude  those  cases 
of  death  which  are  not  directly  due  to  the  ulcer  or  one  of  its 
complications . 

In  the  pre-operative  days  almost  half  the  cases  used  to 
die.  In  a  series  of  60  cases  Habershon  [17]  found  24 
deaths.  Surgical  intervention  has  now  reduced  the  mor- 
tality to  less  than  20  per  cent,  of  all  cases.  Bulstrode's  [3] 
statistics  of  the  London  Hospital  cases  show  the  very  high 
mortality  of  18  per  cent,  of  cases  treated  medically,  and 
Hawkins  [5]  gives  a  mortality  of  13*3  per  cent,  of  all  cases 
treated  at  St.  Thomas's  Hospital,  but  only  1*2  per  cent,  of 
ordinary  cases  treated  medically.  Of  cases  treated  medically, 
Continental  observers  give  mortalities  varying  from  0*3  to 
4  per  cent.  Thus,  Leube's  mortality  has  been  given  at  from 
0'3  to  4  per  cent.,  Senator's  about  4  per  cent.,  and  that  of 
Lenhartz  from  2  to  3  per  cent.  Their  methods  of  treatment 
will  be  discussed  later.  As  Hawkins  points  out,  however, 
only  about  two-thirds  of  the  cases  remain  well,  so  that  these 
figures  do  not  accurately  represent  the  mortality  of  ulcer. 
According  to  Abram  [18],  the  mortality  at  the  Liverpool 
Royal  Infirmary  for  nine  consecutive  years  was  4*8  per  cent. 
'  Moore  [19]  found  that  the  mortality  during  ten  years  at 
St.  Bartholomew's  Hospital  was  5*67  per  cent.  Many  other 
statistics  could  be  quoted  in  which  the  percentages  vary  from 
8  to  25,  but  no  very  useful  purpose  would  be  served  by  so  doing. 

It  is  of  more  importance  to  consider  the  prognosis  from  the 

POINT    OF    VIEW    OF   THE   ACCIDENTS    AND    SEQUELAE    OF   ULCER. 

This  will  now  be  done. 

Haemorrhage  may  occur,  as  we  have  seen,  at  any  stage  in 
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the  formation,  extension,  or  cicatrization  of  an  ulcer,  or  it 
may  be  due  to  secondary  ulceration  of  a  scar.  It  is,  therefore, 
absolutely  impossible  to  predict  or  to  deny  the  possibility  of 
its  occurrence  in  any  given  case  as  long  as  the  ulcer  is 
open. 

The  death-rate  from  haemorrhage  is  low — according  to 
St.  Thomas's  Hospital  statistics,  less  than  1  per  cent,  of  all 
cases  of  ulcer  [5].  Brinton  [1],  however,  estimated  that  the 
risk  of  death  from  this  accident  amounted  to  about  3  to  5  per 
cent,  of  all  cases,  and  many  other  statistics  correspond  with 
this  estimate.  In  considering  the  risk  of  death,  or  of  a  future 
recurrence  of  the  bleeding  in  any  given  case  of  haemorrhage, 
the  first  consideration  should  be  that  of  the  type  of  haemor- 
rhage which  is  present. 

Haemorrhage  from  an  acute  ulcer,  although  profuse,  is  not 
often  fatal.  The  percentage  of  deaths  is  very  small,  but  not 
accurately  known,  and  it  is  a  very  difficult  point  to  settle. 

I  think  that  it  varies  with  the  age  of  the  patient  and  the 
type  of  ulcer.  The  most  favourable  cases  are  those  occurring 
in  young  women,  in  whom  death  in  uncomplicated  cases 
hardly  ever  occurs.  In  older  people,  however,  of  both  sexes 
the  haemorrhage  is  much  more  fatal,  and  such  cases  account 
for  the  majority  of  the  deaths.  The  most  fatal  type  of  acute 
ulcer  is  that  which  forms  on  the  surface  of  a  varicose  vein 
or  dilated  artery.  In  such  cases  death  may  occur  with  very 
great  rapidity.  It  must  not  be  forgotten  that,  although  the 
patient  recovers  and  the  ulcer  heals,  a  fresh  ulcer  is  liable  to 
form,  and  may  produce  a  recurrence  of  the  haemorrhage, 
and  that  chronic  ulcer  may  result  by  a  gradual  extension  of 
the  acute  ulcer,  unless  great  care  be  exercised. 

From  the  point  of  view  of  treatment,  Moynihan  [20]  has 
divided  the  bleeding  of  chronic  ulcer  into  several  groups,  and 
this  classification  may  be  advantageously  used  for  the  purposes 
of  prognosis.  His  classification  is  as  follows: 

1.  The  haemorrhage  which  is   latent  or  concealed.     It  is 
slight  in  amount,  and  is,  of  course,  not  dangerous  to  life. 

2.  Moderate  haemorrhage,  which  occurs  from  time  to  time 
at  infrequent  intervals.     This  type  is  not  dangerous  to  life, 
but  produces  persistent  anaemia. 

3.  Abundant  haemorrhage,  which  is  rapidly  repeated,  and 
places    the   patient    in   great    danger    of    death.      It   occurs 
generally  after  an  exacerbation  of  chronic  symptoms,  though 
not  always.     Such  patients  not  uncommonly  die,  particularly 
when  the  haemorrhage  is  repeated  in  increasing  quantity  and 
at  decreasing  intervals. 

4.  Sudden  haemorrhage,  which  is  overwhelming  and  fatal. 
So  long  as  a  chronic  ulcer  is  unhealed,  recurrence  of  haemor- 
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rhage  is  to  be  anticipated,  and  the  possibility  of  the  occur- 
rence of  a  sudden  profuse  haemorrhage  cannot  be  denied. 

As  the  prevention  of  a  recurrent  haemorrhage  depends 
entirely  upon  the  healing  of  the  ulcer,  the  remarks  which  have 
been  made  above  upon  the  probability  of  such  healing  apply 
here.  Gastro-enterostomy  and  other  surgical  methods  of 
treating  chronic  ulcer  will  prevent  a  recurrence  of  haemorrhage 
exactly  in  proportion  to  their  ability  to  promote  the  healing 
of  the  ulcer. 

Whether  the  patient  will  recover  from  his  actual  attack  of 
bleeding  involves  the  consideration  of  many  other  points. 

The  larger  the  vessel  opened,  the  greater  the  risk,  and  the 
amount  of  blood  lost  at  the  beginning  is  a  fair  index  of  the 
size  of  the  artery,  remembering  that  sometimes  small  losses 
of  blood  precede  the  final  rupture  of  the  vessel.  Into  those 
cases  where  rapid  death  follows  the  opening  of  a  large  vessel 
the  question  of  prognosis  does  not  enter. 

In  other  cases  the  risk  of  death  depends  upon  the  continu- 
ance of  the  haemorrhage  and  the  degree  to  which  the  patient 
is  able  to  withstand,  the  loss  of  blood. 

It  is  obvious  that  long-standing  cases  of  anaemia  and  wast- 
ing, whether  due  to  the  stomach  condition  or  to  a  concomitant 
disease,  as  tuberculosis,  and  also  elderly  subjects  are  less 
able  to  withstand  bleeding  than  younger  and  more  healthy 
patients.  But  it  must  be  remembered  that  such  subjects 
have  gradually  become  accustomed  to  a  lower  level  of  nutri- 
tion than  the  more  healthy,  and  therefore  do  not  require 
so  much  food,  which  in  such  cases  is  given  by  the  rectum,  to 
support  their  metabolic  equilibrium.  'Haemorrhage  is  more 
fatal  in  patients  over  thirty  years  of  age  ihan  in  younger 
subjects,  and  also  in  men  than  in  women./  Of  such  patients 
over  thirty  years  of  age,  MacNevin  and  Herrich  [21]  found 
that  nineteen  were  males  and  five  females.  The  subject  of 
heart  disease  and  cirrhosis  of  the  liver  are  particularly  liable 
to  a  continuance  of  the  haemorrhage,  owing  to  the  congested 
condition  of  the  stomach.  The  same  is  perhaps  true  of  those 
patients  suffering  from  kidney  disease  and  arterio-sclerosis . 

Many  statistics  have  been  published  to  show  the  efficacy 
of  various'  forms  of  treatment  in  arresting  haemorrhage.  In 
my  opinion  that  treatment  which  secures  absolute  physio- 
logical rest  for  the  stomach,  so  that  there  is  the  smallest 
risk  of  dislodging  the  primary  thrombus  from  the  bleeding 
vessel,  is  less  likely  to  be  associated  with  a  continuance  of 
the  bleeding  than  those  in  which  food  is  administered  by 
mouth  from  the  very  first.  There  are  two  risks  which  must 
be  faced  when  any  patient  is  being  fed  by  the  rectum.  These 
are  parotitis  and  acidosis.  When  present,  they  are  formidable 
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enough  complications  in  a  patient  who  has  lost  a  great  deal 
of  blood,  but  if  the  nursing  is  efficient,  and  the  feeding  con- 
ducted for  a  minimum  period  of  time,  I  do  not  think  that  they 
materially  increase  the  gravity  of  the  prognosis  in  the  vast 
majority  of  cases.  It  is  extremely  doubtful  whether  the  prog- 
nosis is  rendered  more  favourable  by  surgical  measures  under- 
taken for  the  immediate  arrest  of  the  bleeding  in  cases  of 
dangerous  haemorrhage.  This  point  will  be  discussed  later. 
Constant  repetitions  of  fresh  haemorrhage,  whether  the  blood 
is  vomited  or  passed  as  melaena,  with  a  steady  increase  in  the 
pulse  and  respiration  rate,  render  the  recovery  dubious ;  but 
perhaps  the  most  dangerous  symptoms  are  restlessness  and 
delirium. 

Perforation  is  the  most  serious  complication  of  ulcer,  its 
mortality  being  about  10  per  cent,  of  all  cases.  Its  occurrence 
indicates  active  extension  of  acute  or  chronic  ulcer. 

Perforation,  if  untreated  by  operation,  is  fatal  in  about 
95  per  cent,  of  cases.  The  few  cases  which  recover  are  prob- 
ably examples  of  purely  local  peritonitis.  If  operation  is 
performed,  the  mortality  is  still  high,  although  very  greatly 
reduced.  The  mortality  after  operation  has  been  given  as 
33-3,  43,  44-4,  46,  49* 2,  55,  and  67  per  cent,  in  various  statistics. 

It  is  an  undoubted  fact  that  the  earlier  the  operation  is  per- 
formed, the  greater  chance  there  is  of  recovery.  Kirk  [22] 
operated  on  11  cases  without  any  deaths  at  all.  In  only  1  of 
the  cases  had  the  perforation  existed  for  more  than  twelve 
hours.  Sherren  [23]  operated  upon  28  cases,  with  16  re- 
coveries. Of  these  recovery  cases,  10  were  operated  upon 
within  twenty-four  hours  of  the  perforation;  but  the  re- 
maining 6,  and  all  those  who  died,  were  not  operated  on  till 
after  the  first  twenty -four  hours.  Other  observers  have  pub- 
lished statistics  of  cases,  with  the  times  of  operation  after 
perforation,  and  they  all  agree  that  the  prognosis  is  much 
better  in  cases  operated  on  within  the  first  twelve  hours  than 
at  a  later  period.  Their  figures  naturally  differ  somewhat. 
There  are  other  factors,  however,  to  be  reckoned  with — namely, 
the  skill  and  rapidity  of  the  operator,  the  position  and  nature 
of  the  ulcer,  and  the  nature  of  the  meal  and  the  time  that  it 
was  eaten  before  the  perforation  resulted.  It  is  considered 
by  some  surgeons  that  if  the  case  is  operated  upon  during  the 
first  twenty-four  hours  after  perforation,  the  mortality  should 
not  be  over  10  per  cent.  The  mortality  is  greater  in  females, 
as  that  sex  is  affected  about  twice  as  frequently  as  the  male. 

A  very  important  question,  and  one  which  is  asked  by  the 
person  immediately  concerned,  refers  to  the  prospects  of 
further  trouble  yuhich  may  be  expected  to  occur  in  a  patient  who 
has  recovered  from  a  perforated  gastric  ulcer. 
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A  considerable  proportion  of  such  patients  suffer  from  a 
return  of  the  symptoms  due  to  the  ulcer;  haemorrhage  or  a 
second  perforation  may  occur,  or  a  subsequent  operation  may 
be  necessary  for  the  relief  of  stenosis  caused  by  the  suturing 
of  the  ulcer.  I  have  already  pointed  out  that  this  stenosis, 
together  with  the  septic  condition  produced  by  the  perito- 
nitis, may  cause  acute  extension  of  the  original  ulcer.  A  fresh 
acute  ulcer  may  also  form  as  the  result  of  the  peritonitis. 
Of  30  cases  of  perforation  which  recovered  at  St.  Thomas's 
Hospital,  Hawkins  [5]  found  that  7  relapsed  in  one  way  and 
another.  Paterson  [4]  found,  by  a  study  of  the  after-histories 
of  33  cases  of  perforation,  that  16  were  cured,  16  developed 
further  symptoms,  and  1  died  of  a  second  perforation.  On 
the  other  hand,  Gask  [6]  found  that  of  11  cases  seen  subse- 
quently, 9  were  a  complete  success,  and  that  2  still  had 
symptoms  and  haematemesis .  The  statistics  of  French  [24] 
showed  that  17  per  cent,  of  cases  did  badly. 

There  is  no  doubt  that  a  considerable  proportion  of  cases 
require  subsequent  treatment.  It  is  maintained  by  some 
surgeons  that  the  performance  of  gastro-enterostomy  at  the 
time  when  the  ulcer  is  sutured  diminishes  the  number  of  cases 
which  relapse.  This  is  what  I  should  expect  when  the  ulcer 
is  prepyloric,  or  when  the  suturing  causes  obstruction;  but 
when  the  ulcer  is  on  the  small  curvature  or  at  the  cardiac 
end  of  the  stomach,  and  no  deformity  results  from  the  closure 
of  the  opening,  I  think  it  is  very  doubtful  whether  the  prog- 
nosis of  such  cases  is  bettered  by  the  performance  of  gastro- 
enterostomy. 

Finally,  it  is  necessary  to  remember  that,  although  neither 
haemorrhage  nor  perforation  has  occurred,  various  other  com- 
plications or  sequelce  are  liable  to  accompany  or  follow  an 
ulcer,  some  of  them  even  if  the  ulcer  has  healed. 

Such  pathological  conditions  are  cicatricial  stenosis,  ad- 
hesions, cancer,  and  many  others,  the  appearance  of  which  it 
is  quite  impossible  to  foretell. 

The  prognosis  of  the  chief  of  these  will  be  discussed  in  dealing 
more  fully  with  the  conditions  themselves. 

The  mortality  from  exhaustion  is  not  more  than  about 
3  or  4  per  cent,  of  all  cases  of  ulcer. 
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PART  VI 

TREATMENT 

THE  medical  and  surgical  treatment  of  gastric  ulcer  has 
during  the  past  few  years  probably  given  rise  to  more  discus- 
sion than  that  of  any  other  single  disease,  and  many  different 
lines  of  treatment  have  been  advocated. 

Series  of  cases  treated  by  different  medical  means  are  con- 
tinually being  published  in  order  to  demonstrate  that  this  or 
that  treatment  results  in  the  greatest  number  of  cures.  Thus, 
gastric  ulcer  has  been  treated  by  starvation,  by  immediate 
feeding,  by  olive-oil,  gelatin,  and  other  drugs,  with  or  without 
external  applications,  and  modifications  of  each  treatment 
have  been  adopted  by  different  physicians.  In  each  case  the 
advocate  claims  thsft  his  own  method  gives  the  best  results. 
In  some  cases  the  average  time  spent  in  bed  is  shorter;  in 
others,  relapses  of  bleeding  are  less  common;  in  others,  again, 
the  average  loss  of  weight  during  treatment  is  less  than  occurs 
when  other  methods  are  employed. 

This  discrepancy  indicates  that  collections  of  cases  of  this 
sort  are  of  relatively  little  value  in  comparing  the  efficacy 
of  various  modes  of  treatment.  There  are  several  reasons 
for  this.  The  diagnosis  of  gastric  ulcer  presents  great 
difficulties,  and  in  a  large  number  of  cases  is  impossible. 
The  disease  is  very  variable,  both  with  regard  to  the  condition 
of  the  ulcer,  its  position,  extent,  and  external  adhesions,  the 
associated  gastric  disturbances  of  motility  and  secretion,  and 
the  condition  of  the  gastric  mucous  membrane  with  regard 
to  the  presence  or  absence  of  gastritis.  Acute  and  chronic 
ulcer  are  usually  not  distinctly  separated.  The  constitution 
of  the  patient  must  also  be  taken  into  account.  As  in  health, 
there  are  individual  idiosyncrasies  in  the  matter  of  diet,  so 
in  disease  a  diet  suitable  for  one  patient  may  be  unsuitable 
for  another.  Further,  the  relief  from  symptoms  afforded  by 
treatment  is  no  guarantee  that  the  ulcer  has  healed. 

This  method  of  collecting  and  publishing  statistics  of  cases, 
therefore,  leads  to  erroneous  results.  Each  case  must  be 
studied  individually,  the  pathological  conditions  present  first 
determined  as  exactly  as  possible,  and  the  case  then  treated 
according  to  a  few  general  principles  founded  upon  our  know- 
ledge of  the  pathology  of  gastric  ulceration,  suitable  modifica- 
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tions  being  introduced,  at  the  discretion  of  the  medical  atten- 
dant, to  meet  the  requirements  of  each  patient.  I  am  sure 
that  better  results  will  be  obtained  in  this  way  than  if  a  special 
"  cure  "  be  adopted  and  applied  indiscriminately  to  every 
patient  as  directed. 

The  treatment  of  gastric  ulcer  is  to  be  conducted  essentially 
along  medical  lines,  and  under  certain  circumstances,  par- 
ticularly in  relation  to  the  complications  and  sequelae  of  the 
disease,  surgical  aid  must  be  sought.  In  some  conditions  the 
indications  for  surgical  treatment  are  clearly  defined,  whilst 
in  others  the  limitations  of  surgery  have  not  yet  been  accu- 
rately gauged.  In  a  general  way  it  may  be  stated  that  the 
more  diligently  the  medical  treatment  of  the  early  stages  of 
ulcer  is  conducted,  the  less  likely  will  it  be  that  those  con- 
ditions will  supervene  which  necessitate  surgical  intervention. 


CHAPTER  I. 
MEDICAL  TREATMENT. 

1.  TREATMENT  OF  ACUTE  GASTRIC  ULCER. 

WHEN  an  acute  ulcer  perforates,  the  case,  by  common  consent, 
should  be  handed  over  to  the  surgeon  at  the  very  earliest 
moment,  and  success  in  the  treatment  of  this  condition  must 
largely  depend  upon  the  recognition  of  the  earliest  symptoms 
of  perforation.  The  correct  surgical  procedure  to  be  adopted  is 
that  of  infolding  the  ulcer.  The  question  of  the  simultaneous 
performance  of  gastro-enterostomy  and  other  points  in  con- 
nection with  the  surgical  treatment  of  perforation  will  be 
deferred  until  these  subjects  are  discussed  in  connection  with 
chronic  ulcer. 

Haemorrhage  from  an  acute  ulcer  is,  in  my  opinion,  one  of 
the  most  important  conditions  the  physician  is  called  upon 
to  treat,  and  it  is  so  common  in  this  disease,  and  so  often  the 
only  symptom,  that  it  constitutes,  as  I  have  already  pointed 
out,  a  definite  type  of  the  malady.  It  may  or  may  not  be 
possible  to  diagnose  whether  the  ulcer  is  in  process  of  formation 
or  is  already  healing  by  the  time  at  which  haemorrhage  has 
occurred  during  the  course  of  the  attack;  but  I  do  not  think 
that  this  is  of  so  much  importance,  since  the  haemorrhage  has 
to  be  primarily  treated.  Haemorrhage  from  an  acute  ulcer 
which  is  at  all  profuse  is  always  due  to  perforation  of  an  artery. 
The  sudden  cessation  of  the  haemorrhage  is  due  to  plugging 
of  the  vessel  with  a  clot.  This  clot  may  be  interfered  with 
by  one  of  three  factors:  (1)  The  condition  of  distension  of  the 
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stomach,  which  opens  up  and  stretches  the  ulcer;  (2)  the  alter- 
nate contraction  and  relaxation  of  the  muscular  coats  of  the 
stomach,  which  mechanically  dislodge  the  clot ;  (3)  the  gastric 
juice,  which  digests  the  clot.  Whether  the  clot  be  loosened  or 
disintegrated,  the  blood-pressure  brings  on  a  recurrence  of 
the  bleeding,  and  one  must  remember  that  when  food  is  put 
into  the  stomach  an  active  congestion  of  the  organ  occurs. 
The  aims  of  treatment  in  such  cases  should  be — (1)  To  keep 
the  stomach  in  the  contracted  state;  (2)  to  prevent  move- 
ments of  the  organ;  and  (3)  to  keep  the  digestive  glands  in 
the  resting  condition.  In  conditions  where  smaller  amounts 
of  blood  are  lost,  it  must  be  impossible  to  say  whether  the 
bleeding  is  from  smaller  arteries,  veins,  or  merely  capillaries ; 
but  I  think  that  in  all  these  cases  the  same  treatment  should 
be  employed. 

The  patient  should  be  kept  at  absolute  rest  in  bed  in  the 
supine  condition,  and  not  allowed  to  move  a  muscle.  The 
room  should  be  cool,  quiet,  well  ventilated,  and  the  blinds 
partially  drawn.  The  bed-coverings  are  to  be  light.  Morphia 
should  be  subcutaneously  administered  at  once  in  all  cases 
of  severe  haemorrhage  to  assist  in  keeping  the  patient  quiet. 
Whether  it  is  repeated  or  not  will  depend  upon  the  restlessness 
of  the  patient  and  the  presence  or  absence  of  pain. 

Complete  rest  for  the  stomach,  into  the  cavity  of  which  the 
artery,  closed  by  a  clot  of  blood,  is  projecting,  can  only  be 
insured  by  cutting  off  all  food  by  the  mouth.  If  food  is  put 
into  the  stomach,  not  only  will  the  distension  and  movements 
of  the  organ  and  the  presence  of  the  gastric  juice  interfere 
with  the  clot,  but  the  bloodvessels  will  be  dilated,  and  haemor- 
rhage thus  encouraged. 

The  method  of  subcutaneous  feeding  has  not  proved  itself 
a  success,  and  therefore  rectal  feeding  must  be  resorted  to. 
The  subject  of  rectal  feeding  has  received  during  the  past  few 
years  a  good  deal  of  attention  from  various  observers.  It 
has  been  adversely  criticized,  and  with  justice,  too.  Still,  if 
we  wish  to  keep  the  stomach  empty,  it  is  the  only  means  at 
our  disposal  of  nourishing  the  patient.  I  am,  however, 
strongly  of  opinion  that  haemorrhage  from  the  stomach  is 
practically  the  only  complication  of  gastric  ulcer  which  necessi- 
tates this  method  of  feeding,  and  also  that  mouth  feeding 
should  be  started  at  the  earliest  possible  moment.  Readers 
who  wish  to  study  the  literature  on  this  subject,  together  with 
valuable  criticisms,  would  do  well  to  read  the  Bradshaw 
Lecture  of  Dr.  Sharkey  and  the  Oliver  Sharpey  Lectures  of 
Dr.  Spriggs,  Royal  College  of  Physicians  of  London,  1906. 

The  amount  of  foodstuffs  which  the  lower  bowel  is  capable 
of  absorbing  is  small,  and  only  certain  types  of  food  are 
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absorbed  at  all.  Water  and  salts  are  well  absorbed.  Sugar, 
particularly  dextrose,  and  peptones  are  taken  up  in  fair  amount, 
but  albumin  and  globulin  only  to  a  slight  degree,  and  fat  in 
very  small  amount  indeed.  The  fat  contained  in  the  yolk 
of  eggs  and  milk  is  apparently  better  absorbed  than  other 
kinds  of  fat.  Pulverized  casein  is  said  to  be  absorbed  to  some 
extent.  Absorption  is  aided  by  the  addition  of  common  salt. 
Practically  speaking,  a  nutrient  enema  should  consist  of  water, 
salts,  glucose,  and  peptones,  as  these  are  the  only  substances 
which  are  absorbed  in  sufficient  amounts  to  be  of  very 
much  use. 

Langdon  Brown  [1]  disputes  the  above  statements,  and 
thinks  that  the  experiments  on  which  they  are  based  are 
fallacious,  owing  to  the  difficulty  of  washing  out  the  colon 
completely,  the  loss  of  nitrogen  from  the  rectal  washings  having 
been  taken  as  a  criterion  of  the  amount  of  nitrogen  absorbed 
by  the  bowel.  He  therefore  conducted  some  observations 
in  which  he  estimated  the  nitrogenous  output  in  the  urine, 
believing  that  this  would  prove  a  more  accurate  index  of 
the  absorption  of  nitrogen.  He  compared  the  nitrogenous 
metabolism  in  patients  on  rectal  salines  with  that  in  those 
on  nutrient  enema ta.  He  found  hardly  any  difference  in  the 
nitrogen  in  the  two  cases,  and  therefore  concluded  that  pep- 
tones were  absorbed,  if  at  all,  in  too  small  a  quantity  to  be  of 
any  value  in  metabolism.  He  found  that  in  those  patients 
on  rectal  salines  acetone  appeared  in  the  urine  at  the  end  of 
the  first  twenty-four  hours,  and  diacetic  acid  during  the  second 
day ;  but  that  in  those  patients  on  nutrient  enemata  the  onset 
of  acetonsemia  was  delayed,  and  that  the  latter  was  less  severe 
and  shorter.  This  he  considers  as  being  due  to  the  carbo- 
hydrate in  the  enema. 

More  recently  Mutch  and  Ryffel  [2]  have  found,  using  pep- 
tonized  milk,  that  probably  88  per  cent,  of  the  nitrogen  is 
absorbed.  They  also  found  that  dextrose  absorbed  from  the 
rectum  caused  a  reduction  in  the  total  nitrogen  in  the  urine  to 
about  the  same  extent  as  when  given  by  mouth,  but  that  it 
was  far  less  efficient  in  reducing  acidosis  than  when  given  by 
the  mouth. 

It  is  impossible  to  administer  the  exact  amounts  which  can 
be  completely  absorbed,  and  it  is  important  to  leave  as  little 
residue  in  the  bowel  as  possible,  because  the  portion  of  a 
nutrient  enema  which  is  not  absorbed  undergoes  bacterial 
decomposition,  with  deleterious  effects  upon  the  patient  and 
unpleasant  consequences  for  the  nurse. 

It  has  been  shown  that  the  bowel  is  only  capable  of  absorbing 
amounts  of  foodstuffs  which  will  produce  from  400  to  500  heat 
units,  or  calories,  per  diem.  This  is  only  about  a  third  of  the 
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energy  required  by  a  patient  lying  in  bed,  which  amounts  to 
something  like  1,500  calories  for  a  person  of  average  weight. 
The  patient  who  is  rectal  fed  is,  therefore,  on  a  starvation 
diet.  It  is  a  useless  and  harmful  procedure  to  inject  large 
amounts  of  unabsorbable  material  into  the  rectum.  The 
best  nutrient  enema  is  probably  one  consisting  of  pancreatized 
milk  and  glucose.  It  appears  to  be  of  very  little  use  adding 
more  fat  than  is  contained  in  the  milk.  The  energy  obtained 
from  J  pint  of  peptonized  milk  and  1  ounce  of  glucose  amounts 
to  perhaps  300  calories,  or  less.  This  amount,  given  three 
times  a  day,  is  ample,  and  the  patient  may  absorb  about  half 
of  it  in  the  twenty-four  hours.  Half  a  pint  may  be  too  much, 
and  perhaps  5  to  7  ounces  are  enough  in  most  cases.  Pan- 
creatized milk  5v.,  and  glucose  BSS.,  with  the  addition  of  a  few 
grains  of  common  salt,  given  every  four  hours,  is  probably  as 
useful  a  nutrient  enema  as  can  be  administered.  The  enema 
should  be  introduced  slowly  and  the  bowel  thoroughly 
washed  out  with  normal  salt  solution  each  morning,  J  to  1  pint 
of  the  solution  being  finally  left  in  the  bowel  to  relieve  thirst. 

For  the  first  twelve  hours  after  a  severe  haemorrhage  the 
patient  is  to  be  left  perfectly  quiet,  and  no  feeding  attempted ; 
but  after  this  time  has  elapsed  the  rectal  feeds  are  commenced, 
and  pain,  if  present,  treated  by  morphia,  and  ice  to  the  epigas- 
trium. When  the  bleeding  has  stopped  for  two  or  three  days, 
mouth  feeding  is  commenced  and  the  rectal  feeding  dis- 
continued. By  stoppage  of  bleeding  I  mean  not  only  absence 
of  hsematemesis,  but  also  of  fresh  melaena,  because  as  long  as 
fresh  melaena  is  present,  active  bleeding  is  going  on.  Fresh 
melaena  is  coal  black,  glistening,  and  viscid,  or,  if  it  is  mixed 
with  the  fluid  of  a  washout,  the  latter  is  stained,  and  black 
clots  are  seen  floating  in  it.  It  is  necessary  to  distinguish 
this  condition  from  a  dark  motion  due  to  old  melaena  or 
drugs.  A  simple  enema  is  given  every  other  day  as  soon  as 
mouth  feeding  is  commenced,  and  at  the  end  of  a  week  later 
saline  aperients  are  commenced. 

When  the  period  of  rectal  feeding  is  to  be  short,  as  it  is  in 
most  cases  of  haemorrhage,  some  physicians — notably  Pas- 
teur [3] — have  advocated  the  administration  of  water  only,  as 
the  amount  of  foodstuffs  absorbed  is  so  small.  I  think,  how- 
ever, that  in  a  case  of  haemorrhage  it  is  important  to  give 
the  patient  what  nourishment  is  possible,  even  though  it  be 
small  in  amount.  This  is  particularly  the  case  if  the  feeding 
is  not  harmful  or  unpleasant,  as  it  is  not  when  the  nutrient 
enema  recommended  above  is  used.  If  the  services  of  an 
efficient  nurse  are  not  available,  I  should  recommend  the 
administration  of  water  only. 

It  is  not  yet  definitely  settled  whether  or  not  the  administra- 
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tion  of  a  nutrient  enema  causes  a  flow  of  gastric  juice  (Umber  [4] 
and  others).  I  think  it  is  at  all  events  likely  that  the  blood  in 
the  stomach  may  cause  some  secretion  of  gastric  juice,  because  a 
patient  may  vomit  an  acid  fluid  whilst  on  rectal  feeds.  In  such 
a  condition,  since  the  acid  acts  destructively,  I  allow  the  patient 
to  sip  lime-water  by  teaspoonfuls  frequently  throughout  the 
period  of  rectal  feeding.  This  alkali  is  preferable  to  sodium 
bicarbonate,  which  distends  the  stomach  by  liberation  of 
carbonic  oxide  gas.  The  alkali  neutralizes  what  acid  is  in 
the  stomach,  and  does  not  encourage  further  secretion.  The 
movements  of  the  stomach  which  are  set  up  by  this  fluid 
must  be  minimal.  Whether  the  lime  assists  in  checking  the 
haemorrhage  it  is  impossible  to  say.  I  have  already  drawn 
attention  to  the  condition  of  acidosis  which  frequently  occurs 
in  patients  who  are  suffering  from  subnutrition,  and  which  is 
directly  due  to  the  latter  condition.  The  diacetic  acid  reaction 
appears  from  one  to  four  days  after  the  food  is  cut  off,  and 
disappears  shortly  after  the  return  to  mouth  feeding.  Clinical 
experience  has  shown  that  in  the  treatment  of  the  vast  majority 
of  cases  the  dangers  of  this  acidosis  may  be  neglected.  It  is 
a  very  rare  occurrence  that  any  symptoms  can  be  directly 
traced  to  it,  but  I  think  that  in  those  very  severe  cases  of  pro- 
longed bleeding  which  die,  although  all  haemorrhage  has 
apparently  stopped,  it  possibly  may  be  a  determining  factor 
in  the  patient's  death.  But  I  must  admit  that  I  have  seen  a 
patient  die  in  this  way,  although  the  return  to  mouth  feeding 
had  been  practised  some  days  before  death.  I  think  this 
possible  danger  must  be  risked,  because  at  all  costs  the  stomach 
must  be  kept  at  absolute  rest  in  the  case  of  bleeding  from  an 
acute  gastric  ulcer,  and  it  is  not  necessary  to  employ  the  treat- 
ment longer  than  for  a  few  days . 

In  several  cases  within  the  last  few  years  at  University 
College  Hospital  the  haemorrhage  of  acute  ulcers  has  relapsed 
on  commencing  mouth  feeding,  and  led  to  the  death  of  the 
patients.  According  to  Lenhartz  [5],  when  feeding  is  started 
by  mouth  at  once,  recurrence  of  bleeding  only  occurs  in  6-  4  per 
cent,  of  patients ;  but  I  do  not  see  how  it  is  possible  to  collect 
a  series  of  cases  in  which  haemorrhage  is  occurring  under  pre- 
cisely the  same  conditions.  The  giving  of  food  by  the  mouth 
neutralizes  what  acid  is  present  in  the  stomach,  but  it  excites 
further  secretion,  and,  as  a  fact,  there  is  always  in  contact 
with  the  stomach  wall  a  layer  of  freshly  secreted  gastric  juice, 
which  is  about  to  soak  into  the  food.  This  can  be  shown 
experimentally  by  giving  a  meal  soaked  in  alkali.  Although 
the  main  body  of  the  food  is  strongly  alkaline,  there  is  always 
a  layer  in  contact  with  the  stomach  wall  which  is  strongly  acid 
in  reaction,  and  this  layer  gradually  deepens  until  the  whole 
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has  attained  the  normal  acidity.  A  digesting  stomach  is 
therefore  in  a  condition  to  disintegrate  the  clot  which  is 
blocking  the  artery.  Muscular  movements  and  vaso-dilatation 
are  also  excited  by  food,  and  these  tend  to  dislodge  the  clot. 

The  icebag  of  Lenhartz,  if  it  has  any  influence  in  diminishing 
the  movements  of  the  stomach,  must  thereby  cause  stagnation 
of  the  stomach  contents  and  a  more  prolonged  action  of  the 
digestive  fluids  upon  the  clot.  I  believe  that  when  the  bleed- 
ing is  slight,  mouth  feeding  could  be  commenced  at  once ;  but 
it  is  impossible  to  be  sure  of  the  size  of  the  vessel,  because  in 
a  case  recently  under  my  care  a  fair-sized  artery  was  opened, 
and  yet  the  patient  only  had  coffee-grounds  vomit,  so  that  I 
make  the  rule  that  in  all  cases  of  haemorrhage  food  should  not 
be  administered  by  mouth.  One  cannot  be  altogether  guided 
by  statistics  when  one  sees  actual  cases  in  which  bleeding 
breaks  out  two  or  three  days  after  the  administration  of 
food.  The  important  part  played  by  the  gastric  juice  in 
the  production  of  gastric  ulceration  has  already  been  fully 
discussed.  If  the  gastric  juice  be  put  out  of  action  by 
neutralization  of  its  acid,  ulceration  fails  to  occur.  If  the 
stomach  is  digesting,  ulceration  produced  in  it  is  more  marked 
than  when  the  organ* is  resting.  The  presence  of  food  in  the 
stomach  must  therefore  be  harmful  to  a  newly  formed  clot. 
The  same  remarks  apply  to  the  gelatin  treatment  of  Senator, 
who  recommends  teaspoonful  doses  of  an  8  per  cent,  solution 
every  fifteen  to  thirty  minutes.  It  does  not  appear  to  have 
found  many  advocates  in  England. 

As  we  have  seen,  the  parotitis  which  may  supervene  when 
food  is  withheld  is  due  to  an  ascending  infection  of  Stenson's 
duct,  and  depends  upon  oral  sepsis. 

It  has  been  an  exceedingly  rare  event  in  my  experience,  but 
it  must  be  reckoned  with,  and  when  suppuration  occurs,  is 
commonly  fatal.  The  mouth  must  therefore  receive  special 
attention,  and  be  thoroughly  and  systematically  cleaned 
with  an  antiseptic  solution.  It  is,  of  course,  impossible  to 
keep  the  mouth  absolutely  clean  if  it  is  in  a  foul  condition, 
and  also  if  the  patient  is  delirious,  so  that  there  must  occa- 
sionally be  a  risk;  but  there  is  no  doubt  that  in  proportion 
to  the  carefulness  of  the  nursing  the  risk  diminishes. 

Fen  wick  [6]  recommends  the  patient  to  suck  an  india-rubber 
teat  about  2  inches  in  length,  in  order  to  encourage  a  flow  of 
saliva,  so  that  the  ducts  may  be  flushed,  and  states  that  such 
a  measure  keeps  the  mouth  quite  clean  and  moist.  The  teat 
is  kept  in  an  antiseptic  solution  when  not  in  use. 

The  older  physicians  placed  great  reliance  on  the  various 
styptics,  but  I  do  not  think  modern  physicians  use  these  drugs 
at  all  largely.  Turpentine  has  been  highly  recommended. 
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Two  to  three  drachms,  beaten  up  in  the  white  of  an  egg,  are 
given  at  once,  and  followed  by  smaller  doses  of  iT^xx.  to  ii^xxx. 
Turpentine  is  apt  to  cause  nausea  and  vomiting,  as  is  also 
perchloride  of  iron,  which  has  been  largely  used  in  the  past. 

Amongst  other  styptics  are  ergot, gallic  acid  in  10-grain  doses, 
dissolved  in  an  ounce  of  water,  to  which  acid,  sulph.  dil.  n^x. 
have  been  added,  compound  kino  powder,  acetate  of  lead, 
and  alum  whey.  More  recently  adrenalin,  10  to  30  drops 
of  the  1  in  1,000  solution  has  been  used,  and  also  calcium 
chloride,  with  the  idea  of  increasing  the  coagulability  of  the 
blood;  but  Addis  [7]  has  shown  that  this  result  is  not  brought 
about  by  the  administration  of  lime.  My  own  personal 
experience  leads  me  to  the  conclusion  that  the  employment  of 
any  of  these  drugs  is  of  extremely  doubtful  value.  Neither 
do  I  think  that  swallowing  or  sucking  ice  is  a  procedure  to 
be  recommended.  Of  lavage  of  the  stomach  with  hot  or  ice- 
cold  water  or  astringent  solutions  I  have  had  no  experience, 
but  such  a  procedure  is  recommended  by  some  physicians 
(Kaufmann  [8]).  In  imitation  of  the  gelatin  treatment  of 
aneurism,  this  substance  has  been  administered  hypodermically 
in  the  treatment  of  gastric  haemorrhage  by  many  observers. 
A  solution  of  from  1  or  2  to  10  per  cent,  of  gelatin  is  made 
up  with  normal  salt  solution,  great  care  being  taken  with  regard 
to  sterilization ;  200  c.c.  of  this  solution  is  heated  and  ad- 
ministered hypodermically  by  means  of  an  infusion  apparatus 
three  times  in  the  twenty-four  hours.  The  internal  adminis- 
tration of  a  5  or  10  per  cent,  solution  in  tablespoonful  doses 
every  hour  has  been  recommended.  In  spite  of  the  good 
results  recorded  by  Wagner  [9],  Curschmann  [10],  and  other 
observers,  this  method  of  treatment  has  not  made  much  head- 
way. Bauermeister  [11]  discusses  the  question  very  fully. 

In  order  to  promote  the  coagulation  of  the  blood,  the  sub- 
cutaneous injection  of  normal  serum  has  been  recommended. 
Duke  [12]  reports  an  increase  in  the  blood-platelet  count  in 
hsemorrhagic  disease,  with  a  corresponding  increase  in  the 
coagulability  of  the  blood,  as  the  result  of  direct  transfusion 
of  blood. 

Since  the  mortality  in  cases  of  haemorrhage  from  ulcer  is 
quite  small,  it  is  very  difficult  indeed  to  say  whether  such 
measures  have  been  instrumental  in  saving  life  or  not. 

In  severe  cases  saline  solution,  with  or  without  glucose, 
is,  I  suppose,  administered  subcutaneously  or  by  the  rectum 
by  most  practitioners.  It  is  extremely  useful  in  relieving 
thirst,  and  is  to  be  employed  in  cases  of  collapse. 

OPERATION. — The  question  of  operation  has  been  much  dis- 
cussed in  relation  to  profuse  haematemesis  in  acute  gastric 
ulcer.  A  good  deal  has  been  written  about  it,  and  I  think 
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most  physicians  and  surgeons  are  not  greatly  in  favour  of  it. 
Dieulafoy  [13]  was  an  early  advocate  of  this  line  of  treatment. 
It  may  be  stated  as  a  fact  that  the  vast  majority  of  cases  of 
haemorrhage  from  acute  gastric  ulcer  recover,  but  that  occa- 
sionally profuse  haemorrhage  proves  fatal. 

Whatever  is  the  exact  mortality  from  haemorrhage  does  not 
matter;  the  fact  remains  that  sometimes  it  does  prove  fatal. 
It  is  not  the  first  haemorrhage  which  kills  the  patient  as  a  rule, 
but  repetitions  due  to  dislodgment  of  the  clot.  Haemorrhage 
from  arteries  of  the  same  size  as  those  usually  found  post 
mortem  in  cases  of  ulcer  of  the  stomach  would  not  cause  death 
in  any  other  part  of  the  body.  The  clot  is  particularly  liable 
to  become  disintegrated  and  dislodged  in  the  stomach.  I 
think  all  will  agree  that  unless  the  haemorrhage  is  so  profuse  as 
to  seriously  threaten  life,  the  case  should  be  treated  medically. 
It  is  impossible  to  give  exact  indications  for  operation,  so  that 
each  case  must  be  regarded  as  an  individual  problem.  Such 
very  severe  cases  recover  that  it  is  practically  impossible  to 
say  that  a  given  patient  would  have  certainly  died  if  hp  had 
not  been  operated  upon,  and  many  physicians  would  not 
agree  with  operation  in  any  case.  We  have  three  points  to 
go  on  in  dealing  with  a  case:  (1)  Profuse  haemorrhage  is 
sometimes  fatal;  (2)  in  the  particular  case  under  consideration 
the  bleeding  has  reached  the  danger-point;  (3)  many  similar 
cases  are  recorded  in  which  the  bleeding-point  has  been  secured, 
and  the  patient  has  survived.  The  second  point  is  the  really 
difficult  one,  namely,  Into  what  degree  of  danger  is  the  patient 
to  be  allowed  to  enter  before  the  surgeon  be  called  in  ? 

If  a  patient  vomits  2  or  3  pints  of  blood,  and,  after  an  in- 
terval, if  the  clot  breaks  down  and  a  similar  amount  be  vomited, 
I  think  the  question  of  operation  should  be  considered.  But 
it  is  quite  common  for  a  profuse  haematemesis  to  be  followed 
by  smaller  ones  at  intervals,  or  for  continued  melaena  only 
to  follow,  so  that  clear  indications  may  not  exist.  In  doubtful 
cases  the  most  important  point  is  to  be  guided  by  the  amount 
of  the  initial  loss  as  indicating  the  size  of  the  ruptured  vessel 
more  or  less  accurately,  the  condition  of  the  pulse,  and  the 
colour  of  the  patient.  With  regard  to  the  operation  itself, 
there  is  only  one  thing  to  be  done — namely,  to  rapidly  open 
the  stomach  and  secure  the  bleeding-point  in  the  way  which 
commends  itself  best  to  the  surgeon,  whether  it  be  by  excision 
or  suture. 

The  operation  is  done  as  a  means  of  immediately  saving 
life,  and  gastro-enterostomy  is,  of  course,  useless,  and  its 
performance  unnecessarily  adds  to  the  risk  of  the  operation. 
The  acute  ulcer  may  nofHbe  found,  as  sometimes  it  is  almost 
healed,  or  it  may  be  very  small,  and  the  vessel  may  not  be 
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bleeding  at  the  moment.  The  surgeon  must  take  his  chance 
of  this  event. 

Acute  ulcers  may  be  multiple,  but  it  is  unlikely  that  an 
artery  will  be  opened  up  in  more  than  one  of  them,  and  the 
most  important  can  at  all  events  be  dealt  with.  There  is  no 
doubt  that  cases  have  been  saved  by  operation.  I  have  had 
only  one  patient*  operated  upon  for  profuse  haemorrhage 
(Mr.  Morriston  Da  vies  did  the  operation),  and  she  recovered; 
but  I  have  seen  several  operated  upon  who  subsequently 
died.  I  have  come  to  the  conclusion  that  the  operation 
should  be  performed  only  in  very  exceptional  cases,  and  that 
very  careful  consideration  should  be  given  to  any  case  before 
deciding  the  question.  Although  the  patient  may  temporarily 
recover  from  the  operation,  death  may  result  from  venous 
thrombosis,  as  I  have  seen  in  several  cases. 

The  bleeding  being  stopped,  the  next  stage  in  the  treatment 
is  to  put  the  ulcer  under  the  best  conditions  for  healing. 
The  following  remarks  apply  equally  well  to  the  treatment  of 
acute  gastric  ulcer,  whether  haemorrhage  has  just  been  arrested, 
or  whether  the  case  has  come  under  observation  with  pain  and 
vomiting  which,  from  the  previous  history  of  bleeding  and  the 
state  of  the  patient,  is  probably  associated  with  an  acute 
gastric  ulcer. 

In  whatever  way  the  initial  change  is  produced  which  leads 
to  an  acute  gastric  ulcer,  we  know  that  the  subsequent  course 
of  events  is  greatly  affected  by  the  gastric  juice,  chiefly  owing 
to  the  HC1  which  it  contains,  and  the  condition  of  motility  of 
the  stomach. 

Thus,  as  we  have  seen,  not  only  is  the  formation  of  the  ulcer 
from  the  initial  lesion  largely  dependent  upon  the  action  of 
the  gastric  juice,  but  also  hyperacidity  of  the  latter  increases 
its  destructive  tendency.  An  ulcer  produced  in  the  digesting 
stomach  is  very  much  more  extensive  than  an  ulcer  produced 
by  similar  means  in  the  fasting  stomach.  We  also  know  that 
an  acute  ulcer  is  rapidly  formed  in  from  twenty-four  to  seventy- 
two  hours,  and  that  when  the  case  comes  under  the  notice  of 
the  physician,  the  ulcer  is  already  present.  Unfortunately, 
we  have  no  clinical  means  at  present  of  determining  whether 
an  acute  ulcer  in  the  human  subject  is  being  produced,  is 
extending,  or  is  in  the  condition  of  healing,  at  the  moment 
when  it  is  brought  before  us.  However,  we  know  that  the 
natural  tendency  of  an  acute  gastric  ulcer  is  to  commence 
healing  at  once,  and  for  the  healing  to  be  completed  in  a  few 
weeks.  The  most  important  factor  which  retards  the  healing 
of  an  ulcer  is  delay  in  the  emptying  of  the  stomach,  and  we 
know  that  this  delay  occurs  in  the  early  stages  of  healing 

*  U.C.H.  Medical  Case-Books,  1911,  Dr.  Bisien  Russell,  No.  199. 
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owing  to  necrosis  and  fibrosis  of  the  connective-tissue  base  of 
the  ulcer.  When  once  the  base  of  the  ulcer  is  covered  up, 
even  with  a  single  layer  of  cells,  the  remaining  stages  of  healing 
will  go  on  normally. 

Whatever  delays  the  emptying  of  the  stomach,  whether  it 
be  the  nature  of  the  food,  pyloric  obstruction,  or  muscular 
insufficiency,  the  result  is  the  same,  and  the  healing  of  the 
ulcer  is  retarded. 

If  we  wish  to  have  the  smallest  amount  of  damage  done, 
whether  it  be  during  the  formation  or  the  healing  of  the  ulcer, 
we  must  keep  the  stomach  in  the  resting  condition  as  much  as 
possible  and  the  acidity  also  low.  The  diet,  therefore,  should 
be  one  which  leaves  the  stomach  as  rapidly  as  possible,  and 
produces  the  minimum  secretion  of  gastric  juice. 

If  these  principles  be  observed,  the  ulcer  under  treatment  will 
be  placed  under  the  best  conditions  for  healing.  Under  these 
circumstances,  if  the  patient  dies  by  haemorrhage  or  other 
accident,  the  ulcer  will  be  found  to  be  advanced  in  healing. 
The  above  facts,  together  with  a  consideration  of  the  results 
of  my  own  experiments  and  post-mortem  observations,  have  con- 
vinced me  that  rectal  feeding  for  any  condition  except  gastric 
haemorrhage  is,  in  the  majority  of  cases,  to  be  condemned. 

The  diet  should  be  a  fluid  one,  which  leaves  the  stomach 
rapidly,  and  produces  only  a  moderate  secretion  of  gastric 
juice.  In  the  vast  majority  of  cases  milk  will  be  found  to 
answer  these  requirements  better  than  any  other  food  at  the 
beginning  of  the  treatment.  Beef -tea  and  meat  extracts 
should  never  be  given,  because  they  call  forth  abundant 
secretion  of  gastric  juice,  which  they  are  unable  to  neutralize. 
It  is  a  good  plan  to  peptonize  the  milk  for  the  first  three  or 
four  days  if  there  has  been  much  haemorrhage,  or  if  pain  or 
vomiting  is  marked.  The  amounts  given  should  be  small  to 
begin  with.  For  instance,  if  the  case  has  been  bleeding,  one 
would  begin  with  2  or  3  teaspoonfuls  of  the  fluid  every  hour 
for  the  first  twenty-four  hours,  and  gradually  work  up  to 
3v.  every  two  hours  by  the  end  of  three  or  four  days.  If  the 
bleeding  recommences,  the  mouth  feeding  should  be  dis- 
continued. The  next  stage  would  be  one  in  which  ordinary 
.milk  was  substituted  for  peptonized  milk,  beginning  with  a 
mixture  of  the  two  in  equal  quantities.  At  the  end  of  seven 
or  eight  days  from  the  commencement  the  patient  would  be 
taking  about  8  ounces  of  milk  every  three  hours.  Raw  eggs 
are  then  to  be  beaten  up  with  the  milk,  and  during  the  second 
week  chicken  jelly,  pounded  fish,  pounded  chicken,  and  bread- 
crumbs, gradually  added  to  the  diet.  During  the  third  week 
the  latter  would  be  further  increased  by  the  addition  of  milk 
pudding  and  custard,  lightly  boiled  eggs,  thin  bread-and-butter, 
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minced  chicken  and  mutton,   mashed  potatoes,  and  sieved 
vegetables. 

At  the  beginning  of  the  fourth  week  the  patient  would  be 
taking  regular  meals,  and  at  the  end  of  the  month  would  be 
on  a  diet  to  which  he  should  be  kept  for  the  next  few  months. 
His  food  would  be  unminced  and  the  diet  a  little  more  liberal 
and  varied,  but  of  precisely  the  same  type  as  described  later 
for  chronic  ulcer.  The  dieting  of  such  a  case  is  the  same  as 
that  of  chronic  ulcer,  but  is  not  spread  out  over  such  a  long 
period  of  time.  Some  persons  cannot  take  milk,  in  which  case 
raw  eggs  beaten  up  with  sugar  and  water  may  be  administered 
at  the  beginning,  or  albumin- water,  or  whey  and  cream. 

One  cannot  be  dogmatic  in  laying  down  definite  rules;  all 
that  is  required  is  a  knowledge  of  the  principles  of  the  treat- 
ment and  a  little  ingenuity  in  adapting  these  to  any  individual 
case.  Patent  foods  are  quite  unnecessary  in  the  treatment  of 
gastric  ulcer.  A  diet  suitable  to  the  requirements  of  any  case 
can  easily  be  made  up  from  raw  foodstuffs  which  are  used  in 
the  preparation  of  the  food  of  healthy  individuals. 

The  patient  is  allowed  to  get  up  at  the  end  of  three  weeks, 
and  for  the  next  few  months  should  take  rest  before  and  after 
meals,  thoroughly  masticate  the  food,  and  have  the  teeth  properly 
attended  to.  Some  preparation  of  iron  should  be  given  when 
the  patient  is  on  full  diet.  It  is  useful  for  the  treatment  of 
the  anaemia,  but  does  not  facilitate  the  healing  of  the  ulcer. 
To  secure  a  regular  action  of  the  bowels,  such  aperients  as  seem 
suitable  to  the  medical  attendant  should  be  administered. 
It  may  also  be  necessary  to  give  an  alkali  one  and  a  half  to 
two  hours  after  meals  if  any  discomfort  from  acidity  is  present. 

In  the  majority  of  cases  of  acute  ulcer  the  above  treatment 
is  all  that  is  necessary,  but  now  and  then  certain  symptoms 
may  need  special  means  of  treatment.  The  means  adopted 
are  the  same  as  in  the  case  of  chronic  ulcer,  and  will  be  referred 
to  in  that  connection. 

A  final  word  may  be  added  with  regard  to  prophylactic 
treatment  in  patients  who  have  recovered  from  acute  gastric 
ulcer.  We  know  that  bacteria  and  their  products  are  one 
important  cause  of  acute  ulcer,  and  it  is  proved  that  they  act 
by  attacking  the  stomach  through  the  blood-stream  and 
possibly  from  the  cavity  of  the  stomach  in  certain  conditions 
of  that  organ.  It  is  therefore  important  to  remove  all  possible 
sources  of  infection,  such  as  pyorrhoea  alveolaris,  chronic 
appendicitis,  and  other  local  septic  conditions.  I  have  stated 
above  that  hyperacidity  of  the  gastric  juice  is  an  important 
predisposing  cause  of  ulceration,  and  my  experiments  have 
demonstrated  that  other  acid  substances  and  protoplasmic 
poisons,  in  very  weak  solutions,  which  are  innocuous  alone, 
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are  able  to  increase  markedly  the  tendency  to  ulceration  of 
the  stomach.  Amongst  such  acids  is  acetic  acid,  and  it  is 
a  not  uncommon  practice  amongst  a  certain  class  of  people 
to  consume  large  quantities  of  vinegar.  Many  other  substances 
which  are  unconsciously  taken  in  with  the  food  may  act  in 
a  similar  manner. 

This  side  of  the  subject  is  quite  in  its  infancy,  and  these 
remarks  must  be  taken  rather  as  suggestions  for  future  in- 
vestigations than  as  a  basis  on  which  to  found  a  definite 
prophylactic  treatment.  Still,  they  show  the  importance  of 
teaching  the  patient  how  to  diet  himself  properly,  and  to  avoid 
food  to  which  preservatives  and  certain  condiments  have  been 
added. 

It  goes  without  saying  that  to  keep  the  stomach  free  from 
disorders  of  function  must  be  an  important  point  in  prophy- 
lactic treatment. 


2.  TREATMENT  OF  TRANSITIONAL  FORMS. 

I  have  so  far  dealt  with  the  best  means  of  promoting  the 
normal  healing  of  acute  gastric  ulcer.  We  have  already  seen 
that  in  man  acute  ulcer  may  be  delayed  in  its  healing,  and  also 
that  an  acute  ulcer  may  gradually  increase  in  extent,  and 
undergo  a  process  of  thickening.  Unfortunately,  we  have  no 
clinical  means  of  diagnosing  such  conditions  at  present, 
except  that  the  history  is  longer  than  that  of  an  acute  ulcer, 
haematemesis  having  occurred  early  in  the  disease.  Such  con- 
ditions are  intermediate  between  acute  and  chronic  ulcer, 
and  there  is  no  doubt  that  one  factor  in  the  causation  of  these 
conditions  is  retention  of  food,  so  that  these  cases  should  be 
treated  as  I  have  already  described  for  acute  ulcer,  the  time 
and  the  graduation  of  the  treatment  being  somewhat  ex- 
tended. Judging  from  the  extensive  scarring  which  may 
follow  an  acute  ulcer  in  animals,  many  scars  which  have  hitherto 
been  considered  to  result  from  the  healing  of  chronic  ulcers 
have  probably  been  those  of  acute  ulcers  more  or  less  delayed 
in  their  healing. 
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3.  TREATMENT  OF  CHRONIC  ULCER. 

Our  knowledge  of  the  conditions  under  which  a  chronic 
ulcer  heals  or  extends  is  more  fragmentary  than  is  the  infor- 
mation which  we  possess  with  regard  to  these  processes  in 
acute  ulcer.  It  may,  however,  be  safely  concluded  that  the 
same  principles  apply  in  each  case,  and  we  have  the  certain 
knowledge  that  retention  of  food  in  the  stomach  or  the  super- 
vention of  an  acute  infection  are  able  to  cause  a  chronic  ulcer 
to  spread  acutely. 

It  must  be  more  difficult  for  a  chronic  ulcer  than  an  acute 
one  to  heal,  and,  moreover,  the  time  of  healing  must  be  con- 
siderably longer  in  the  chronic  variety  of  the  disease. 

The  clinical  history  gives  us  no  clue  as  to  its  size  or  as  to 
the  degree  of  thickening  present.  Neither  does  it  tell  us 
whether  the  ulcer  is  healing,  stationary,  or  extending  laterally 
or  in  its  depth,  except  when  haemorrhage  has  occurred,  for  I 
think  it  must  be  taken  for  granted  that  recurrences  of  haemor- 
rhage in  a  chronic  ulcer  indicate  its  extension.  The  only 
symptom  of  an  acute  extension  in  the  mucous  membrane 
around  a  chronic  ulcer  may  be  haemorrhage,  as  I  have 
myself  observed.  The  symptoms  of  a  chronic  ulcer  as  a  rule 
rapidly  disappear  with  rest  in  bed  and  an  appropriate  diet; 
but  we  have  no  right  to  conclude  that  the  ulcer  has  even 
commenced  to  heal  in  spite  of  this  absence  of  symptoms.  As 
a  fact,  not  only  is  the  time  of  healing  of  a  chronic  ulcer  much 
longer  than  that  of  an  acute  one,  but  the  former  must  first 
be  got  into  such  a  condition  that  healing  may  commence.  Its 
extension  must  have  stopped,  the  edges  and  base  must  be 
clean,  and  all  necrotic  tissue  must  have  separated.  Precisely 
the  same  principles  must  guide  us  in  our  treatment  as  in  the 
case  of  acute  ulcer,  but  such  treatment  must  extend  over  a 
considerably  longer  interval  of  time.  It  is  quite  impossible 
to  guess  how  long  a  chronic  ulcer  will  take  to  heal,  but  I  do 
not  think  that  it  is  necessary  in  most  cases  to  enforce  the  re- 
cumbent position  for  a  longer  period  than  six  or  eight  weeks. 
By  the  end  of  this  time  in  most  cases  the  functions  of  the 
stomach  will  be  sufficiently  restored,  and  the  ulcer  have  ad- 
vanced considerably  on  the  road  towards  cicatrization,  which 
can  be  completely  accomplished,  if  once  fairly  started,  whilst 
the  patient  is  taking  gentle  exercise  and  a  fair  amount  of  rest, 
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together  with  strict  attention  to  diet.  There  are  exceptional 
cases  in  which  a  more  prolonged  treatment  in  bed  is  advisable, 
but  it  is  extremely  difficult  to  persuade  a  patient  who  is  not 
suffering  from  symptoms  to  remain  in  bed  even  for  six  weeks. 
One  cannot  be  dogmatic  in  defining  the  exact  limits  of  time 
during  which  absolute  rest  should  be  insisted  upon,  but  two 
points  are  quite  clear — (1)  Rest  in  bed  is  absolutely  essential 
for  a  certain  length  of  time,  and  I  should  say  that,  if  possible, 
the  six  weeks  should  be  insisted  upon;  (2)  the  patient  should 
not  be  allowed  to  get  up  until  he  or  she  is  on  a  fairly  full  diet.  I 
think  the  second  point  is  one  of  great  importance.  In  most  cases 
the  patient  will  have  been  free  from  symptoms  for  a  consider- 
able period  before  the  time  for  getting  up  arrives.  The  longer 
the  symptoms  remain,  the  more  gradually  must  the  diet  be 
increased,  and  therefore  the  longer  must  the  patient  remain 
in  bed. 

The  quality  and  quantity  of  the  food  which  is  administered 
should  be  the  same  as  described  for  acute  ulcer,  except  that 
additions  to  the  diet  are  made  more  gradually.  The  method 
of  mouth  feeding  should  be  commenced  from  the  very  begin- 
ning ;  the  few  exceptions  to  this  rule  will  be  referred  to  subse- 
quently. Liquid  food  which  leaves  the  stomach  rapidly  and 
excites  only  a  moderate  flow  of  gastric  juice  should  be  given 
for  the  first  fortnight.  If  the  symptoms  have  not  altogether 
disappeared  by  the  end  of  this  time,  the  same  diet  is  continued 
until  the  patient  is  quite  free  from  any  discomfort.  During 
the  second  fortnight  a  little  solid  food  is  commenced,  and  the 
patient  gradually  gets  on  to  such  a  diet  as  pounded  fish, 
pounded  chicken,  thin  bread-and-butter,  and  lightly  boiled 
eggs.  During  the  third  fortnight  he  should  be  gradually  put 
on  minced  chicken  and  mutton  and  ordinary  milk  puddings. 
The  patient  would  now  be  allowed  up  for  a  little  while  each  day, 
and  at  the  end  of  a  further  six  weeks  would  be  on  a  simple 
light  diet,  and  taking  regular  exercise  twice  a  day,  with  syste- 
matic rest  before  and  after  meals .  On  this  light  diet  he  would 
be  advised  to  remain  for  several  months.  Such  is  a  broad 
outline  of  the  treatment  of  an  average  case  of  chronic  gastric 
ulcer.  The  exact  details  can  readily  be  filled  in  for  each 
individual  case  by  the  medical  attendant,  according  to  his 
ingenuity. 

The  following  details  of  the  diet  of  one  of  my  cases  may  be 
taken  as  an  example.  In  this  case  haemorrhage  had  occurred, 
rectal  feeding  only  being  employed  until  the  bleeding  had 
ceased.  The  numbers  in  the  first  column  refer  to  the  days 
during  the  period  of  mouth  feeding. 
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Day.  Diet. 

1st  .  .     Peptonized  milk,  §ss.  ) 

Water,  §ss.  }  every  two  hours- 


This  was  given  for  twelve  hours,  and  then  the  peptonized 
milk  was  increased  to  3vi.  and  the  water  decreased 
to  3ii.  for  the  next  twelve  hours.  Three  nutrient 
enemata  were  given. 

Peptonized  milk,  3vi.  ) 
Water,  3ii-  |  every  two  hours. 

After  two  or  three  feeds  the  quantities  were  altered  as 
follows: 


2nd 


Towards  the  end  of  the  day  the  water  was  omitted,  and 
peptonized  milk,  §i.ss.,  given  two-hourly.  Three 
nutrient  enemata  were  given. 

3rd  .  .     Peptonized  milk,  §ii.,  every  two  hours.     Three  nutrient 

enemata  were  given. 

4th  .  .     Peptonized  milk,  §iii.,  two  -hourly.      After  twelve  hours 

this  was  increased  to  §iv.      Two  nutrient  enemata 
given. 

5th  .  .     Peptonized  milk,  §v.,  two  -hourly.      After  twelve  hours 

ordinary  milk  was  added  thus  : 


Nutrient  enemata  omitted. 
6th 


Peptonized  milk    3ii.ss.)th 
Ordinary  milk,  gu.ss.      J          J 

Towards  the  end  of  the  day  one  feed  was  replaced  by 
ordinary  milk,  §v. 


two  hours. 

Every  other  feed  replaced  by  ordinary  milk,  §v. 
8th  .  .      Ordinary  milk,  §v.,  every  two  hours. 

9th  ..      Ordinary  milk,  §v.,  every  two  hours.      Towards  the  end 

of  the  day  one  feed  was  replaced  by  egg-and-milk 
mixture,  |v.  Egg-and-milk  mixture  =two  raw  eggs 
beaten  up  with  a  pint  of  milk,  and  flavoured  to  taste. 

10th  .  .  Milk,  §v.,  every  four  hours.  Egg-and-milk  mixture 
every  four  hours.  The  two  taken  alternately,  so 
that  the  patient  was  fed  every  two  hours. 

llth  ..  Egg-and-milk,  §v.,  every  two  hours.  Two  of  the  feeds 
being  replaced  by  milk,  §v. 

12th         .  .     Ditto. 

13th  .  .  Ditto.  Chicken  jelly,  3ii.,  eaten  with  a  spoon,  added  to 
one  of  the  milk  feeds. 

14th  ..  Egg  and  milk,  §v.,  every  two  hours.  One  morning  and 
one  night  feed  replaced  by  chicken  jelly,  3ii-,  milk, 
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As  in  the  case  of  acute  ulcer,  albumin-water,  or  raw  eggs 
beaten  up  with  water  and  flavoured,  or  whey  and  cream,  may 
be  substituted  for  the  milk.  The  milk  may  be  diluted  with 
water  at  the  beginning,  and  not  peptonized  if  the  patient  does 
not  like  the  latter. 

The  change  from  liquid  to  solid  diet  during  the  next  two 
weeks  should  also  be  accomplished  gradually.  After  the  egg- 
and-milk  mixture  and  chicken  jelly  have  been  continued  for 
a  little  while,  one  feed  in  the  day  is  replaced  by  a  tablespoonful 
of  pounded  fish,  a  similar  quantity  of  dried  breadcrumbs, 
and  milk  §v.  Then  two  egg-and-milk  feeds  are  similarly 
replaced.  Later,  one  fish  feed  is  replaced  by  pounded  breast 
of  chicken,  breadcrumbs,  and  milk  jv.  Towards  the  end  of 
the  fourth  week  thin  bread-and-butter  is  substituted  for  the 
breadcrumbs,  and  a  lightly  boiled  egg  is  taken  with  bread-and- 
butter  and  milk  as  one  feed  in  the  morning.  The  quantities 
may  be  increased  as  required  and  tolerated.  The  diet  would 
now  be  represented  somewhat  as  follows : 

7  a.m.         . .  . .  . .     Milk,  %vii. 

9  a.m.         . .          t    . .  . .     Pounded  fish  or  lightly  boiled 

egg,  thin  bread-and-butter. 
Milk,  5v. 

11  a.m.         . .  . .  . .     Milk,  §vii. 

1  p.m.         . .  . .  . .     Pounded  chicken. 

Thin  bread-and-butter. 
Milk,  gv. 

4  p.m.          . .  . .  . .      Egg-and-milk  mixture,  §vii. 

7  p.m.         . .  . .  . .     Pounded  fish. 

Thin  bread-and-butter. 
Milk,  5v. 

10  p.m.         . .  . .  . .     Egg-and-milk  mixture,  §vii. 

During  the  third  fortnight  the  three  chief  meals  of  the  day 
would  be  gradually  altered,  minced,  and  later  on  unminced, 
chicken  being  substituted  for  pounded  chicken,  and  mashed 
potatoes  and  sieved  vegetables  for  the  bread.  The  fish  would 
be  given  unpounded,  being  cooked  by  either  steaming  or 
stewing  in  milk,  and  during  the  sixth  week  some  form  of  milk 
pudding  or  custard  would  be  added  to  one  or  two  of  the  three 
chief  meals.  The  patient  would  now  be  on  a  diet  sufficiently  full  to 
justify  his  or  her  getting  up.  The  time  allowed  up  would  be 
gradually  increased,  and  a  few  easily  digested  foodstuffs  added 
to  the  diet,  such  as  are  known  to  every  medical  practitioner 
as  constituting  a  light  diet.  Liquids  should  be  taken  chiefly 
between  meals.  As  examples  of  foodstuffs  which  may  be 
eventually  taken,  the  following  may  be  mentioned : 

Eggs,  fish  (the  lighter  kinds,  particularly  sole,  plaice,  whiting), 
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chicken,  rabbit,  game,  mutton,  lamb,  tripe,  sweetbread,  beef 
(sparingly,  and  only  when  the  patient  has  been  free  from 
symptoms  for  some  months),  toast,  pulled  bread,  plain  biscuits, 
stale  bread,  rice,  sago,  tapioca,  arrowroot,  vermicelli,  semolina, 
milk,  junket,  baked  apples,  stewed  pears,  peaches,  apricots, 
prunes,  dates,  butter,  cream,  olive-oil,  cocoa,  whey,  water,  milk 
flavoured  with  tea  or  coffee,  spinach,  vegetable -marrow,  well- 
cooked  cauliflower,  potatoes  baked  in  their  skins. 

Such  articles  as  the  following  should  be  avoided : 

Soups,  beef -tea  and  meat  extracts,  hashes,  stews,  fried  fats, 
dried  and  smoked  fish  and  meats,  sausages,  pork,  crabs,  lobsters, 
radishes,  cucumbers  and  like  vegetables,  salads,  acid  fruits, 
vinegar,  highly  seasoned  and  spiced  foods,  condiments,  nuts, 
cheese,  pastry,  new  bread,  new  potatoes,  strong  tea  or  coffee, 
alcohol,  ices. 

This  diet  should  be  rigidly  adhered  to  for  some  months  or 
years,  and,  in  fact,  any  patient  who  has  been  the  subject  of 
a  chronic  ulcer  should  in  future  abstain  from  any  food  in  the 
least  likely  to  cause  gastric  disorder.  Best  in  connection  with 
meals  is  absolutely  essential  for  some  time,  and  if  the  patient 
can  possibly  manage  it,  a  long  holiday  should  be  insisted  upon. 

The  return  to  work  is  very  frequently  the  cause  of  a  break- 
down, and  the  greatest  care  should  be  exercised  in  this  respect. 

Of  as  great  importance  as  the  quality  of  the  food  is  the 
correction  of  habits,  such  as  bolting  or  insufficient  mastication 
of  the  food.  Particularly  if  haemorrhage  has  been  present,  but 
also  in  any  case  of  ulcer  in  which  secondary  anaemia  is  a  symp- 
tom, it  is  advisable  to  administer  some  preparation  of  iron. 
This  drug,  of  which  the  sulphate  is  probably  the  best  prepara- 
tion, should  not  be  given  too  early  on  in  the  treatment,  but 
should  be  reserved  for  the  time  when  the  patient  is  on  a  more 
or  less  full  diet.  The  same  prophylactic  measures  which 
have  been  touched  on  in  the  section  on  acute  ulcer,  should 
be  employed  here  also. 

The  employment  of  rectal  feeding  in  the  treatment  of  chronic 
ulcer  apart  from  haemorrhage  has  in  my  experience  been  very 
rarely  needed. 

Now  and  then  one  meets  with  a  case  in  which  excessive 
vomiting,  due  to  acute  gastric  irritability,  is  occurring. 

Everything  which  is  put  into  the  stomach  is  rejected,  and 
the  patient  wastes.  There  may  also  be  severe  cramping  pains, 
but  these  are  not  necessarily  present.  In  such  cases,  if  it  is 
found  that  very  careful  mouth  feeding,  even  by  teaspoonfuls, 
is  unsuccessful,  rectal  feeding  must  be  employed  for  a  few  days 
as  a  preliminary  measure.  Severe  pain  alone  without  excessive 
vomiting  does  not  necessitate  rectal  alimentation. 

If  gastric  pain  does  not  subside  by  the  careful  employment 
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of  an  appropriate  diet,  the  case  will  probably  turn  out  to  be 
one  of  gastric  neurosis,  or  there  will  be  found  present  some 
complication,  such  as  adhesions  or  cicatricial  contraction, 
which  necessitates  surgical  intervention.  I  use  the  word 
"  careful,"  because  I  think  that  a  great  deal  depends  upon  the 
nursing  and  surroundings  of  the  patient.  It  is  by  no  means 
uncommon  for  a  patient  to  be  sent  into  hospital  with  a  history 
that  everything  taken  is  vomited,  and  that  all  attempts  at 
mouth  feeding  with  the  benign  fluids  have  proved  unsuccessful, 
and  yet  by  feeding  the  patient  as  described  above  the  vomiting 
has  promptly  ceased,  and  the  pain  soon  disappeared. 

Hot  fomentations  to  the  epigastrium  are  very  useful  in  re- 
lieving severe  pain,  but  I  do  not  often  use  morphine,  codeine,  or 
cocaine.  I  have  already  referred  to  the  use  of  morphine  in 
haemorrhage.  If  there  is  any  pain  in  connection  with  this 
symptom,  my  practice  is  to  apply  an  icebag  ;  but  this  is  not 
very  often  needed. 

Alkalis  are  of  the  greatest  value  in  the  treatment  of  ulcer, 
because  they  neutralize  the  HC1,  which  is  the  chief  destructive 
constituent  of  the  gastric  juice.  They  also  relieve  pain  due  to 
the  effects  of  the  acid  gastric  juice,  they  relieve  acid  eructa- 
tions and  heartburn,  and  they  also  promote  the  emptying  of 
the  stomach  when  given  in  the  later  stages  of  digestion.  They 
are,  therefore,  especially  beneficial  in  ulcer  in  which  hyper- 
acidity and  hypersecretion  are  so  common. 

The  three  alkalis  which  are  most  useful  are  sodium  bi- 
carbonate, magnesium  oxide,  and  lime-water.  Sodium  bi- 
carbonate has  the  disadvantage  that  during  its  action  in 
neutralizing  the  hydrochloric  acid  of  the  gastric  juice,  carbon 
dioxide  gas  is  liberated,  which  tends  to  distend  the  stomach 
unless  it  is  at  once  eructated.  I  think  this  alkali  is  chiefly 
of  use  during  the  later  stages  of  the  treatment.  During  the 
early  stages  lime-water  or  magnesia  are  of  great  value.  The 
lime-water  may  be  mixed  with  milk,  but  I  think  it  is  better  to 
give  it  between  the  feeds .  If  the  patient  is  fed  every  two  hours, 
it  is  to  be  given  one  hour  after  each  feed  or  every  other  feed. 
If  he  is  fed  every  three  hours,  the  best  time  to  give  it  is  one 
and  a  half  to  two  hours  after  the  feed.  Sometimes,  when  the 
patient  is  on  rectal  feeds  in  cases  of  haemorrhage,  an  acid  fluid 
is  vomited  mixed  with  the  blood.  Whether  this  is  an  example 
of  hypersecretion,  or  whether  it  results  from  the  rectal  feeding, 
or  the  presence  of  blood  in  the  stomach,  cannot  be  determined. 
In  such  cases  it  is  a  useful  practice  to  give  lime-water  by  the 
teaspoonful  each  hour.  Magnesia  has  the  advantage  that  it 
acts  as  a  slight  aperient.  In  most  cases  of  chronic  ulcer  alkalis 
should  be  used.  When  the  patient  is  on  a  full  diet  free  from 
definite  symptoms,  it  will  frequently  be  found  that  occasionally 
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he  gets  discomfort  after  meals,  and  sometimes  "acidity, "as  the 
patient  describes  it,  is  very  troublesome.  In  these  cases  either 
magnesia  or  sodium  bicarbonate  are  to  be  given  about  two  hours 
after  each  meal,  and  a  dose  before  going  to  bed  each  night. 
The  dose  of  magnesia  required  is  about  half  that  of  soda.  Not 
less  than  20  grains  of  sodium  bicarbonate  should  be  given,  but 
larger  doses  are  often  required.  If  any  uncomfortable  sensation 
results  from  the  soda,  this  feeling  may  be  relieved  by  drinking 
a  little  water. 

It  is  usually  necessary  to  administer  some  aperient  during 
the  treatment  of  chronic  ulcer.  In  the  early  stages,  when 
constipation  is  present,  the  bowels  should  be  opened  every 
other  day  by  a  simple  enema.  As  soon  as  solid  food  is  com- 
menced and  the  r.ymptoms  have  disappeared,  aperients  are 
commenced.  Perhaps  the  best  drugs  to  use  are  the  saline 
purgatives,  either  sodium  sulphate,  Carlsbad  salts,  magnesium 
sulphate,  and  oxide,  cr  any  mineral  water  preferred  by  the 
practitioner  attending  the  case.  Drugs  of  other  kinds  may  be 
used,  but  I  prefer  the  salines  for  most  cases.  When  the  patient 
is  on  a  full  diet  and  going  about,  it  is  of  great  importance  to 
attend  to  the  bowels.  What  the  exact  aperient  is  does  not 
matter  at  this  stage. 

We  have  already  seen  that  associated  with  ulcer  there  may 
be  dilatation  of  the  stomach,  gastric  catarrh,  hypersecretion 
and  hyperacidity,  and  nervous  irritability  of  the  stomach. 
Most  cases  of  chronic  ulcer  have  some  disorder  of  function 
of  the  stomach  present,  and  it  is,  therefore,  not  surprising 
that,  after  the  ulcer  has  healed,  and  even  after  all  gastric 
symptoms  have  subsided,  many  patients  should  suffer  from  a 
recurrence  of  the  symptoms  of  indigestion  which  they  exhibited 
before.  This  is  particularly  so  in  the  case  of  patients  of 
middle  age  or  beyond  it,  because  we  know  that  it  is  much  more 
difficult  to  restore  the  functions  of  the  stomach  to  the  normal 
in  such  persons  than  in  those  who  are  younger.  If  gastric 
pain  occurs  in  such  cases  in  association  with  the  symptoms  of 
indigestion,  a  suspicion  must  always  be  raised  whether  or  not 
the  ulcer  has  really  healed,  or  whether  there  has  been  left 
behind  some  sequel  of  the  disorder,  such  as  adhesions  or 
cicatricial  contraction. 

I  have  already  stated  that  for  the  rest  of  his  life  the  patient 
should  carefully  abstain  from  any  indigestible  article  of  diet, 
so  serious  is  it  to  be  the  possessor  of  a  chronic  gastric  ulcer. 
In  many  cases  the  patient  finds  this  out  for  himself,  as  indis- 
cretions in  diet  are  very  liable  to  lead  to  his  former  symptoms 
of  indigestion.  We  have  also  seen  that,  although  in  many 
cases  an  interval  of  a  year  or  two  of  freedom  from  pain  is 
sufficient  evidence  that  the  ulcer  has  healed,  yet  in  others  an 
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interval  of  many  years  may  elapse  and  the  ulcer  still  remain 
latent  and  unhealed.  Another  ulcer  may  appear,  a  latent 
ulcer  may  spread  acutely,  or  a  scar  may  break  down.  We  see, 
therefore,  how  very  important  it  is  for  the  subject  of  a  chronic 
ulcer  to  recognize  once  for  all  that  his  stomach  is  different 
from  that  of  a  normal  person,  and  to  treat  it  accordingly.  If 
definite  pain  recurs,  the  question  of  an  exploratory  operation 
must  be  raised,  the  pros  and  cons  of  which  will  be  discussed  later. 
Into  the  details  of  the  treatment  of  the  subsequent  digestive 
symptoms  it  is  not  within  the  province  of  this  volume  to  enter. 
Suffice  it  to  say  that  for  the  symptoms  of  gastric  neurosis  a 
diet  as  dry  as  possible,  combined  with  general  massage  and 
rest  in  bed,  will  perhaps  be  found  to  be  the  most  successful — at 
any  rate,  that  has  been  my  experience.  I  have  found  that  the 
dilatation  of  the  stomach  associated  with  ulcer  in  the  absence 
of  organic  pyloric  stenosis  in  most  cases  disappears  during 
the  treatment  of  the  ulcer.  On  opening  the  abdomen  in  such 
cases,  which  have  been  treated  for  a  time,  the  surgeon  will 
often  be  surprised  to  find  the  stomach  of  perfectly  normal 
dimensions  when  it  had  been  previously  dilated.  The  reason 
why  excessive  dilatation  does  not  occur  as  a  rule  is  perhaps 
because  the  patient  is  prevented  from  taking  large  amounts 
of  food  on  account  of  the  pain  which  its  ingestion  entails,  and 
also  because  the  stomach  is  so  frequently  emptied  by  vomiting. 
If  the  stomach  remains  dilated  after  an  ulcer  has  healed,  and 
there  is  no  pyloric  stenosis,  the  treatment  of  such  a  condition 
does  not  differ  from  that  employed  by  the  practitioner  in 
atonic  dilatation  generally.  Gastric  catarrh,  if  present,  needs 
its  appropriate  treatment.  For  hypersecretion  and  hyper- 
acidity a  diet  consisting  almost  exclusively  of  proteins  has 
been  recommended,  on  the  assumption  that  they  combine 
with  the  excess  of  hydrochloric  acid.  One  must,  however, 
remember  that,  although  the  proteins  combine  with  hydro- 
chloric acid,  they  encourage  a  further  secretion  of  gastric 
juice,  and  after  a  test-meal  of  protein,  not  only  is  combined 
HC1  found  in  abundance,  but  also  free  HC1.  I  therefore 
prefer  a  diet  containing  a  moderate  amount  of  protein,  car- 
bohydrate, and  as  much  fat  as  the  patient  can  comfortably 
tolerate,  which  varies  in  individual  cases.  The  olive-oil  treat- 
ment will  be  referred  to  later.  In  addition  to  this,  alkalis 
should  be  given  two  hours  after  each  meal. 

Haemorrhage  in  chronic  ulcer  is  to  be  treated  on  precisely 
the  same  lines  as  described  for  acute  ulcer. 

I  have  no  doubt  that  many  cases  of  slight  haemorrhage 
would  do  well  if  fed  by  the  mouth  from  the  very  first,  and  such 
has  been  proved  to  be  the  case;  but  it  is  not  uncommon  for 
a  profuse  haemorrhage  to  be  preceded  by  slight  haemorrhages, 


318  ULCER  OF  THE  STOMACH 

and,  again,  the  amount  of  the  haemorrhage  is  not  always  a 
definite  guide  to  the  size  of  the  vessel  opened.  I  therefore 
think  that  the  safer  plan  is  to  treat  all  cases  of  bleeding  alike, 
and  employ  rectal  feeding  for  a  short  time. 

The  question  of  the  performance  of  an  operation  for  the 
immediate  arrest  of  haemorrhage  which  is  threatening  the  life 
of  the  patient  is  a  difficult  one  to  decide.  It  occurs  in  those 
cases  in  which  profuse  haemorrhage  recurs  or  follows  upon 
slight  previous  haemorrhages,  or  in  which  the  haemorrhage 
is  long-continued  and  resists  medical  treatment. 

The  general  opinion  of  authorities  upon  the  subject  is  that 
operation  for  the  immediate  arrest  of  haemorrhage  is  more 
justifiable  in  the  case  of  chronic  ulcer  than  in  that  of  acute 
ulcer,  in  which  we  have  seen  that  operation  should  rarely  be 
performed.  I  am  in  entire  agreement  with  this  opinion, 
because  a  chronic  ulcer  can  be  easily  found  by  examination 
of  the  exterior  of  the  stomach,  whereas  an  acute  one  can  only 
be  found  by  opening  the  stomach  and  inspecting  its  interior, 
and  then  the  task  may  be  very  difficult,  and  sometimes  an 
impossible  one.  Further,  gastro-enterostomy  may  be  per- 
formed in  chronic  ulcer  at  the  same  time  as  the  ulcer  is  directly 
dealt  with,  this  operation  being  necessary  in  certain  forms  of 
chronic  ulcer,  but  unnecessary  in  acute  ulcer.  In  some  cases 
it  is  quite  easy  to  distinguish  whether  the  ulcer  is  acute  or 
chronic,  but  in  others  it  is  impossible.  I  do  not  think  this  is  a 
matter  of  great  moment,  because  I  think  that,  whether  the 
ulcer  is  acute  or  chronic,  the  same  principles  must  guide  us  in 
deciding  whether  an  operation  is  necessary  or  not.  This 
question  has  already  been  discussed,  and  need  not  be  entered 
into  again.  A  bleeding  patient  does  not  stand  an  operation 
so  well  as  others,  therefore  I  do  not  advise  operation  in  the 
case  of  haemorrhage  from  a  chronic  ulcer  unless  one  is  satisfied 
that  medical  means  of  treatment  are  useless. 

There  is  a  difference  of  opinion  with  regard  to  what  surgical 
means  of  treatment  should  be  employed. 

Some  think  that  gastro-enterostomy  alone  will  arrest  haemor- 
rhage. I  do  not  agree  with  this  statement.  It  is  perfectly 
true  that  the  bleeding  from  an  ulcer  has  stopped  after  this 
operation,  but  it  is  also  true  that  bleeding  has  stopped  in 
cases  in  which  one  form  of  medical  treatment  has  been  given 
up  and  another  practised.  It  is  also  true  that  bleeding  has 
not  stopped  after  the  operation,  and  also  that  bleeding  may 
occur  some  weeks  after  a  successful  gastro-enterostomy  from 
the  ulcer  for  which  the  operation  was  performed. 

If  the  patient's  life  is  threatened  by  haemorrhage,  there  is 
only  one  way  of  arresting  it,  and  that  is  to  directly  deal  with 
the  bleeding  vessel.  In  such  cases  food  is  already  being  with- 
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held  by  the  mouth,  so  that  the  only  possible  good  a  gastro- 
enterostomy  can  do  is  to  facilitate  the  expulsion  of  any  blood 
and  gastric  juice  resulting  from  its  presence  which  may  accumu- 
late in  the  stomach,  which  is  an  unlikely  event  to  occur  in 
any  case.  We  have  already  seen  that  the  stoma  does  not 
drain  the  stomach,  and  probably  only  is  in  action  when  the 
pylorus  is  obstructed.  When  the  bleeding  from  an  ulcer 
has  been  occurring  in  smaller  amounts  for  a  long  time,  or 
recurring  at  very  short  intervals  over  a  long  period,  such 
haemorrhage  does  not  usually  come  from  a  single  vessel,  but 
denotes  extension  of  the  ulcer  and  the  opening-up  of  different 
small  vessels.  In  such  cases,  when  the  ulcer  is  situated  in 
the  pyloric  portion  of  the  stomach,  and  causing  obstruction 
by  swelling  or  other  means,  or  perhaps  intermittent  obstruc- 
tion by  pyloric  spasm,  gastro-enterostomy,  by  facilitating  the 
emptying  of  the  stomach,  will  stop  the  spread  of  the  ulcer 
and  promote  its  healing,  and  the  haemorrhage  will  cease. 

For  the  immediate  arrest  of  haemorrhage,  therefore,  the 
only  available  treatment  is  the  direct  one.  The  abdomen 
should  be  opened,  and  the  stomach  carefully  examined  ex- 
ternally for  the  chronic  ulcer,  which  always  involves  the 
peritoneum.  The  details  of  the  operation  do  not  concern 
us  here,  but  most  surgeons  recommend  excision  or  infolding 
of  the  ulcer  after  ligature  of  the  vessels.  If  this  is  not  possible, 
the  stomach  should  be  opened,  and  any  ruptured  vessel  in  the 
base  of  the  ulcer  ligatured.  If  the  ulcer  is  situated  near  the 
pylorus,  gastro-enterostomy  should  be  performed  at  the  same 
time  if  the  condition  of  the  patient  will  permit  of  this,  or  at  a 
later  date  if  not.  If  the  ulcer  is  situated  in  the  body  of  the 
stomach,  either  infolding  or  excision  will  probably  produce 
deformity  of  the  stomach,  so  that  in  this  case  also  gastro- 
enterostomy  should  be  performed;  but  in  the  absence  of 
deformity  of  the  stomach  it  is  probable  that  gastro-enteros- 
tomy is  in  this  case  useless. 

In  the  present  state  of  our  knowledge  it  is  safest  to  perform 
gastro-enterostomy  in  all  cases  of  excision  or  infolding  of  a 
chronic  ulcer.  Now  and  then  cases  will  be  met  with  which 
will  severely  tax  the  ingenuity  of  the  surgeon — for  instance, 
extensive  adhesions  may  be  present.  More  than  one  ulcer 
may  be  found,  and  it  may  be  almost  impossible  to  say  from 
which  the  blood  is  coming,  as  the  ulcer  may  be  situated  near  the 
cardiac  orifice,  or  the  bleeding  may  have  temporarily  stopped. 

Perforation,  whether  of  an  acute  or  chronic  ulcer,  demands 
immediate  operation  as  soon  as  its  presence  is  ascertained.  In 
doubtful  cases  it  is  better  to  operate  at  once  than  wait,  so 
important  is  it  to  operate  at  the  earliest  opportunity.  Most 
early  cases  exhibit  no  signs  of  shock,  but  if  it  is  present  opera- 
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tion  should  still  be  undertaken  at  once,  and  not  a  moment 
wasted  in  waiting  for  shock  to  pass  off. 

All  cases  of  perforation,  whether  the  extravasation  is  limited 
or  whether  the  stomach  contents  have  obtained  access  to  the 
general  peritoneal  cavity,  should  be  operated  upon.  The 
whole  of  the  stomach  should  be  examined,  because  two  simul- 
taneous perforations  have  been  known  to  occur,  although  such 
a  condition  is  rare. 

The  perforation  is  usually  closed  by  folding  in  of  the  edges 
of  the  rupture,  which  I  believe  to  be  the  best  method.  Excision 
of  the  ulcer  has  been  practised,  but  it  is  a  more  difficult 
operation,  takes  a  longer  time,  and  is  not  necessary.  If 
infolding  cannot  be  accomplished  on  account  of  the  thicken- 
ing around  the  ulcer,  excision  is  then  indicated,  or  an  omental 
graft,  or  the  liver  may  be  stitched  over  the  perforation.  A  very 
important  question  relating  to  the  operation  is  whether  gastro- 
enterostomy  should  be  performed  at  the  same  time  or  not. 
A  reference  to  the  statistics  mentioned  in  the  chapter  on 
Prognosis  will  show  that  they  differ  somewhat  in  their  estimates 
of  the  frequency  with  which  symptoms  subsequently  develop 
in  cases  which  have  been  operated  on  for  perforation. 

There  is  no  doubt,  however,  that  a  certain  proportion  of 
cases  require  subsequent  treatment,  owing  to  the  unhealed 
condition  of  the  ulcer,  to  the  presence  of  a  second  ulcer,  or  to 
deformity  or  obstruction  produced  by  the  suturing.  We  must 
also  remember  that  when  obstruction  is  produced  by  the 
suturing,  this  obstruction,  together  with  the  septic  condition 
of  the  patient,  may  produce  an  acute  extension  of  the  ulcer. 

At  the  time  of  an  operation  for  perforation  it  is  difficult  to 
weigh  all  the  pros  and  cons  of  the  case.  It  is  not  always  easy 
to  accurately  locate  the  ulcer,  nor  to  tell  its  exact  condition, 
and  what  effect  it  has  produced  upon  the  stomach.  Neither 
is  it  always  possible  to  foretell  what  amount  of  deformity  or 
obstruction  the  suturing  will  produce,  nor  whether  a  second 
ulcer  is  present.  Time  is  valuable,  so  that  some  definite  rule 
must  be  formulated  to  guide  the  surgeon.  I  distinctly  agree 
with  those  su,  jeons  who  advocate  the  performance  of  gastro- 
enterostomy  at  the  time ;  but  I  think  that  the  surgeon  should 
not  prolong  the  operation  if  he  thinks  the  patient  cannot  stand 
it,  or  if  he  is  a  slow  operator,  because  gastro-enterostomy  can 
be  performed  later,  and  this  would  suffice  in  the  majority  of 
cases.  The  general  rule  should  be  that,  if  possible,  in  all  cases 
of  perforated  chronic  ulcer  gastro-enterostomy  should  be  per- 
formed at  the  time. 

If  the  ulcer  is  situated  in  the  body  of  the  stomach,  and  very 
little  deformity  results  from  the  suturing,  gastro-enterostomy 
is  not  necessary,  but,  as  I  have  said,  it  is  difficult  at  the  time 
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to  weigh  carefully  all  considerations.  If  the  ulcer  is  an  acute 
one,  there  is  no  need  for  gastro-enterostomy. 

The  question  of  drainage  and  washing  out  is  of  some  im- 
portance. When  the  extravasation  has  been  general,  the 
abdomen  should  be  washed  out  with  hot  saline  solution,  and 
a  suprapubic  drainage-tube  inserted.  When  the  extravasa- 
tion is  strictly  localized,  although  there  may  be  a  considerable 
quantity  of  free  fluid  in  the  general  peritoneal  cavity,  it  is  not 
necessary  to  wash  out.  Mopping  out  of  the  fluid  is  all  that  is 
necessary.  Neither  is  it  necessary  to  drain  above  the  pubes. 
In  these  cases  the  effusion  is  not  due  to  general  peritonitis,  and 
although  it  is  not  all  removed  by  mopping,  the  remainder  will 
be  readily  absorbed  by  the  peritoneum. 

After  the  operation  the  patient  should  be  placed  in  the 
propped-up  position,  and  as  soon  as  vomiting  has  ceased 
mouth  feeding  may  be  commenced  with  albumin-water  or 
diluted  milk.  A  careful  watch  is  to  be  kept  for  chest  com- 
plications or  subphrenic  abscess. 

The  subsequent  treatment  is  the  same  as  that  described 
above. 


CHAPTER  II. 
OTHER  METHODS  OF  MEDICAL  TREATMENT. 

IN  the  foregoing  remarks  I  have  briefly  sketched  my  own 
views  with  regard  to  the  medical  treatment  of  gastric  ulcer, 
and  there  now  remain  to  be  considered  the  methods  adopted 
by  other  observers. 

It  may,  perhaps,  be  thought  that  there  is  really  very  little 
difference  between  them — not  sufficient,  perhaps,  to  warrant 
their  being  regarded  as  distinct  methods — because  all  physicians 
agree  that  the  fundamental  principles  to  be  adopted  are  to 
secure  rest  for  the  stomach  and  to  keep  the  acidity  of  the 
gastric  juice  low,  whilst  supplying  as  much  nourishment  as 
possible  to  the  patient.  The  differences  lie  in  the  fact  that 
the  ideas  of  practitioners  vary  with  regard  to  how  these  prin- 
ciples can  be  best  observed.  All  agree  that  the  patient 
should  rest  in  bed,  that  the  diet  should  be  liquid  and  easily 
digestible  to  begin  with,  and  that  it  should  be  gradually 
increased  as  the  patient  is  able  to  tolerate  solid  or  more 
indigestible  food. 

The  two  methods  which  offer  the  greatest  contrast  are  that 
of  temporary  starvation,  in  which  no  food  whatever  is  allowed 
by  the  mouth  for  a  while  at  the  beginning  of  the  treatment, 
and  that  of  Lenhartz,  in  which  food  is  given  by  the  mouth 
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from  the  very  beginning,  irrespective  of  whether  the  patient 
is  bleeding  or  not. 

The  method  of  temporary  starvation  is  used  for  all  cases  of 
ulcer  as  a  routine  treatment,  whether  bleeding  has  occurred 
or  not.  No  food  whatever  is  given  by  the  mouth,  although 
some  physicians  administer  a  little  water  or  ice.  The  time 
during  which  food  is  withheld  varies  according  to  the  idea  of 
the  physician  in  attendance.  Some  recommend  a  period  of  a 
few  days  only,  others  of  three  or  even  more  weeks  (Donkin  [1]). 
During  this  time,  when  short,  some  physicians  administer 
water  only  by  the  rectum,  but  in  most  cases  some  form  of 
rectal  alimentation  is  prescribed. 

If  haemorrhage  has  occurred,  the  period  of  starvation  is 
increased. 

Mouth  feeding  is  commenced  by  the  administration  of  milk 
every  two  hours,  beginning  with  2  or  3  ounces,  and  gradually 
increasing  up  to  5  or  6  ounces,  3  or  4  pints  being  taken  during 
the  twenty-four  hours.  Alkalis  are  added  to  the  milk,  or  it  is 
peptonized  or  diluted  if  symptoms  are  present.  If  milk  can- 
not be  tolerated,  beef-juice,  beef-tea,  meat  extracts  or  essences, 
or  scraped  raw  beef,  are  given.  Beef -tea  is  often  given  in 
addition  to  milk. 

Some  physicians  discontinue  the  rectal  feeds  when  mouth 
feeding  is  commenced,  and  others  continue  to  administer  them 
until  the  patient  is  taking  3  or  4  pints  of  milk  per  diem. 

The  time  during  which  the  patient  is  kept  on  an  exclusive 
milk  diet  varies  from  two  to  four  weeks,  and  at  the  end  of  the 
period  biscuit,  stale  bread,  tapioca,  arrowroot,  or  Benger's 
food,  are  added  for  a  week  or  so.  After  this  time  eggs,  mutton 
broth,  or  beef-tea,  fish,  potato  soup,  chicken,  tripe,  or  sweet- 
bread, are  allowed.  Practically  speaking,  at  the  end  of  about 
six  weeks  after  mouth  feeding  has  been  commenced,  the 
patient  is  taking  the  above  food,  and  is  allowed  to  get  up. 
Gradually  mutton,  underdone  steak,  and  vegetables,  are  added 
as  the  patient  becomes  able  to  take  more  exercise. 

Cruveilhier  [2]  introduced  the  practice  of  administering  milk, 
and  the  above  method  of  treatment  has  been  used  by  English 
physicians  for  many  years .  There  have  been  variations  in  the 
rate  of  increase  of  the  various  foodstuffs  and  in  the  quality  of 
the  latter,  but  the  common  practice  has  been  to  give  a  fairly 
long  course  of  milk,  followed  by  some  carbohydrate  mixed 
with  it,  and  finally  by  the  various  kinds  of  proteins  in  the 
order  of  their  digestibility. 

Rectal  feeding  has  not  always  been  employed,  and  the  ten- 
dency has  been  to  use  it  more  particularly  if  the  symptoms 
were  severe  or  haemorrhage  was  present. 

The  bowels  are  usually  opened  by  means  of  enemata  during 
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the  early  stages,  and  by  salines  or  infusion  of  senna-pods  in 
the  later  stages. 

In  addition  to  alkalis,  bismuth  has  for  a  long  while  been  a 
favourite  remedy ;  and  if  the  vojniting  is  severe,  hydrocyanic 
acid  is  given  in  addition.  The  pain  is  relieved  by  hot  applica- 
tions, morphia,  cocaine,  and  nitrate  of  silver.  The  latter  drug 
is  very  little  used  now,  but  used  to  be  a  very  favourite  remedy 
in  J-grain  doses. 

The  tendency  has  been  to  give  up  the  use  of  the  various 
styptics  in  haemorrhage. 

There  are  a  few  criticisms  which  may  be  advanced  with 
regard  to  this  method  of  treatment.  I  consider  starvation 
and  rectal  feeding  quite  unnecessary  in  the  treatment  of  ulcer, 
except  when  haemorrhage  is  occurring  and  in  those  very  rare 
cases  of  gastric  irritability  in  which  vomiting  is  incessant. 
The  disadvantages  of  rectal  feeding  have  already  been  alluded 
to,  and  my  experiments  with  animals  and  experience  of  human 
morbid  anatomy  have  convinced  me  that  absolute  starvation, 
although  theoretically  sound,  is  unnecessary  for  the  healing  of 
ulcer.  It  is  necessary  to  restore  the  functions  of  the  stomach 
to  the  normal,  and  guard  against  retention  of  food,  in  which 
case  healing  will  readily  occur,  except  in  very  thickened  and 
excavated  ulcers,  where  surgery,  perhaps,  holds  out  more  hope 
than  medicine.  The  movements  of  the  stomach  and  moderate 
flow  of  gastric  juice  entailed  by  a  milk-and-egg  diet  are  not 
adverse  to  the  healing  of  an  ulcer.  In  fact,  the  base  of  the 
ulcer  is  cleaned  up  and  freed  from  sloughs  quicker  than  when 
the  stomach  is  empty,  and  cicatrization  is  not  interfered  with. 
Neither  is  it  necessary  to  stick  closely  to  a  milk  diet  for  several 
weeks.  The  period  of  time  during  which  milk  feeding  is 
adopted  must,  of  course,  vary  in  different  cases;  but  I  think 
that  as  much  as  possible  some  more  solid  food  must  be  com- 
menced, as  I  have  indicated,  from  the  point  of  view  of  the 
general  condition  of  the  patient.  I  think  that  one  of  the  most 
important  points  is  to  keep  the  patient  for  months  on  a  plain 
light  diet  after  he  has  got  up — a  difficult  enough  task  to  accom- 
plish. This  is,  however,  to  my  mind,  more  important  than  a 
prolonged  course  of  milk  at  the  beginning,  because  a  chronic 
nicer  of  average  size  does  not  heal  during  the  six  weeks'  rest 
m  bed,  which  should  be  regarded  as  merely  a  preliminary 
treatment.  The  practice  of  giving  these  patients  beef -tea, 
meat  extracts,  and  soups,  is  to  be  avoided,  and  this  is  particu- 
larly mentioned,  because  one  finds  that  their  administration 
is  quite  common,  and  regarded  as  being  a  means  of  supplying 
the  mildest  form  of  liquid  nourishment  to  the  stomach. 

The  Lenhartz  Method  [3]  of  immediate  feeding  was  intro- 
duced in  1901.  It  is  based  upon  the  idea  that  the  fasting 
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stomach  contains  acid  gastric  juice,  and  that  by  giving  protein 
food  this  juice  is  neutralized,  and  the  ulcer  therefore  protected 
from  its  deleterious  effects.  Further,  it  is  considered  that 
anaemia  and  subnutrition  are  prejudicial  to  the  healing  of  an 
ulcer,  and  that,  for  this  reason  also,  the  administration  of 
food  by  the  mouth  from  the  beginning  of  the  treatment  is 
preferable  to  rectal  feeding.  It  is  claimed  that  the  symptoms 
rapidly  subside,  that  an  increase  of  body-weight  occurs  as 
early  as  the  first  week,  and  that  the  patient  can  be  discharged 
as  cured  in  a  shorter  time  than  before. 

When  the  case  comes  under  observation,  whether  haemor- 
rhage is  occurring  or  not,  the  following  routine  treatment  is 
adopted :  The  patient  is  confined  to  bed  for  a  month,  all  mental 
excitement  is  to  be  avoided,  and  during  the  first  fortnight  an 
icebag  is  applied  almost  continuously  to  the  epigastrium,  and 
the  patient  is  not  allowed  to  move  from  the  supine  position 
for  any  reason  whatever.  The  icebag  is  applied  with  the  idea 
of  reducing  the  movements  of  the  stomach  to  a  minimum, 
preventing  gaseous  distension,  promoting  contraction  of  the 
stomach  wall,  and  easing  the  pain. 

For  the  first  few  days  the  diet  consists  of  eggs  beaten  up 
with  sugar,  and  of  milk,  and  it  is  given  iced.  On  the  first 
day  one  egg  and  about  7  ounces  of  milk  are  administered,  and 
on  each  day  an  extra  egg  and  3  or  4  ounces  of  milk  are  allowed, 
so  that  at  the  end  of  the  first  eight  or  nine  days  the  patient  is 
taking  about  seven  or  eight  eggs  and  36  ounces  of  milk  per 
diem.  These  foods  are  administered  in  small  quantities  at 
frequent  intervals  during  the  day,  and  not  given  at  definitely 
prescribed  times.  The  quantity  of  milk  is  regulated  more  or 
less  by  the  presence  of  symptoms.  The  above  quantities  of 
eggs  and  milk  are  continued  till  about  the  end  of  the  first 
fortnight,  when  the  eggs  are  gradually  reduced,  meat  taking 
their  place.  Some  of  the  eggs  may  be  lightly  boiled  after  the 
first  week.  Raw  or  slightly  cooked  mince  is  commenced  about 
the  end  of  the  first  week  or  even  as  early  as  the  third  day.  It 
is  given  alone  or  beaten  up  with  the  eggs .  Small  amounts  are 
given  at  the  beginning,  and  if  no  bad  symptoms  result  2  ounces 
are  given  each  day.  Raw  or  underdone  meat  is  allowed  from 
about  the  tenth  day  in  daily  amounts  of  2  ounces.  Boiled 
rice  is  given  from  the  end  of  the  first  week,  beginning  with 
about  4  ounces  and  increasing  up  to  14  ounces.  Biscuits  or 
bread  are  allowed  during  the  second  week.  These  are  softened 
to  begin  with,  and  bread-and-butter  given  towards  the  end  of 
the  second  week.  Meat  and  fish  are  then  given  in  increasing 
quantities,  and  the  eggs  are  reduced,  so  that  at  the  end 
of  a  month  the  patient  is  taking  an  ordinary  mixed  diet. 
The  patient  is  now  allowed  to  get  up,  and  is  kept  under 
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observation  for  a  further  two  to  six  weeks,  when  he  is 
discharged. 

Two  drugs  are  administered — bismuth  subnitrate  and  sul- 
phate of  iron.  The  bismuth  is  administered  in  30-grain  doses 
two  or  three  times  a  day  for  the  first  ten  days.  The  iron  is 
given  in  5-grain  doses  in  pilLs  two  or  three  times  a  day,  be- 
ginning from  the  sixth  to  the  tenth  day.  The  iron  is  gradually 
increased,  so  that  at  the  end  of  about  six  weeks  the  patient  is 
taking  doses  of  25  grains.  After  taking  this  for  ten  days  the 
amount  is  gradually  diminished.  Arsenic  is  sometimes  given 
also.  The  bowels  are  opened  by  an  enema  every  fourth  day 
after  the  first  week  of  the  treatment,  if  necessary. 

As  in  all  forms  of  treatment,  attention  is  paid  to  the  con- 
dition of  the  mouth,  mastication,  and  other  points  in  the 
general  nursing  of  such  cases. 

Many  observers  have  published  series  of  cases  showing  that 
this  method  of  feeding  is  satisfactory,  some  following  the 
routine  accurately  and  others  departing  from  it  more  or  less 
widely.  It  is  perfectly  true  that  the  mortality  under  this 
treatment  is  low  (between  2  and  3  per  cent.),  but  the  same  is 
true  of  all  other  methods.  For  instance,  Hawkins  [4]  put  it 
at  1-2  per  cent,  when  the  method  of  rectal  feeding  and  graduated 
milk  dieting  or  some  modification  of  it  was  adopted  at  St. 
Thomas's  Hospital.  As  a  fact,  patients  suffering  from  chronic 
ulcer  of  the  stomach  very  rarely  die  whilst  under  any  form 
of  medical  treatment,  and  it  is  quite  unsound  to  judge  a 
form  of  treatment  by  what  amounts  to  an  accidental 
occurrence. 

With  regard  to  the  statement  that  the  number  of  deaths 
from  haemorrhage  is  no  greater  when  Lenhartz's  method  is  used 
than  when  the  patients  are  fed  by  the  rectum,  I  should  reply 
that  it  is  practically  impossible  to  collect  a  series  of  cases  in 
which  haemorrhage  is  occurring  under  precisely  the  same  con- 
ditions. One  cannot  compare  cases  in  which  the  bleeding  is 
capillary  or  from  small  vessels  with  those  in  which  a  fair-sized 
vessel  is  opened,  neither  can  one  judge  of  the  condition  of  the 
ulcer  or  of  the  bleeding  artery  by  the  amount  of  blood  lost. 

Individual  cases  are  quoted  in  which,  after  repeated  bleed- 
ing, the  latter  immediately  ceased  when  mouth  feeding  was 
begun.  On  the  other  hand,  cases  are  constantly  seen  in  which 
bleeding  recommences  when  mouth  feeding  is  attempted. 

Every  physician  who  has  treated  many  cases  of  ulcer  of  the 
stomach  must  be  aware  of  the  remarkable  recoveries  which 
occur  after  haemorrhage.  Such  cases  diminish  the  value  of 
the  recorded  effects  of  different  treatments.  The  less  a  clotted 
vessel  is  interfered  with,  the  less  likely  is  it  to  bleed  again. 

When  protein  food  is  put  into  the  stomach,  it  excites  a 
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secretion  of  gastric  juice.  It  is  true  that  as  the  latter  is 
secreted  it  is  neutralized  by  the  protein,  but  there  is  constantly 
present  on  the  gastric  mucous  membrane  a  layer  of  acid  gastric 
juice  which  is  being  secreted.  Neither  does  the  secretion  stop 
when  all  the  protein  is  saturated  with  acid,  particularly  if 
hyperacidity  and  hypersecretion  are  present.  Free  acid  is 
always  found  after  a  test-meal,  unless  the  case  is  one  of 
subacidity,  and  it  is  impossible  by  constantly  introducing 
more  food  to  prevent  free  acid  being  present.  Muscular 
movements  are  also  excited  by  the  food. 

A  digesting  stomach  is,  therefore,  more  likely  to  interfere 
with  the  clotted  vessel  and  cause  bleeding  than  is  a  resting 
stomach. 

The  application  of  an  icebag  under  such  conditions,  if  it  has 
any  action  at  all  in  diminishing  the  gastric  movements,  must 
cause  delayed  emptying  of  the  stomach  and  a  more  prolonged 
action  of  the  digestive  fluids  upon  the  blood-clot. 

The  fact  that  more  patients  do  not  die  under  these  condi- 
tions merely  shows  how  few  patients  die  in  an  ordinary  case 
of  haemorrhage  from  a  gastric  artery.  It  appears  quite  clear 
that  the  safest  method  of  treating  haemorrhage  is  to  keep  the 
stomach  empty  whilst  the  bleeding  is  going  on,  and  if  gastric 
juice  is  secreted  into  the  empty  stomach,  to  neutralize  this  by 
means  of  lime-water,  which  does  not  excite  secretion,  as  I 
have  described. 

That  more  ulcers  heal  under  the  Lenhartz  treatment  than 
under  any  other  has  certainly  never  been  demonstrated. 
Spriggs  [5]  subsequently  traced  twenty-one  patients  whom 
he  had  treated  by  this  method,  and  sixteen  who  had  under- 
gone the  ordinary  treatment.  He  found  that  nine  of  the 
former  and  six  of  the  latter  had  remained  free  from  symptoms . 

As  we  have  seen,  under  most  forms  of  treatment  the  symp- 
toms rapidly  disappear,  whether  the  ulcer  is  healed  or  not, 
and  although  the  symptoms  may  have  been  absent  for  a  year, 
the  ulcer  may  be  unhealed  and  the  symptoms  due  to  its 
presence  appear  at  a  later  period.  We  also  know  that  a 
chronic  ulcer  probably  takes  at  least  a  few  months  to  heal 
when  such  an  event  occurs.  The  absence  of  occult  blood  is 
no  guarantee  that  an  ulcer  has  healed,  because  only  a  certain 
proportion  of  open  ulcers  give  the  test.  The  method  of  pub- 
lishing series  of  cases  treated  by  this  or  that  method  is  there- 
fore open  to  serious  objections,  unless  the  period  of  time  each 
case  has  been  quite  free  from  symptoms  is  mentioned,  and 
unless  this  period  of  time  extends  into  several  years.  My 
criticisms  of  the  Lenhartz  treatment  would  be  that,  although 
cases  in  which  the  bleeding  arose  from  capillaries  and  small 
vessels  would  probably  do  quite  as  well  whether  the  stomach 
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was  kept  empty  or  not,  it  is  dangerous  to  feed  a  patient  into 
whose  stomach  a  fair-sized  artery  closed  only  by  a  clot  of 
blood  is  projecting ;  that  a  month  in  bed  is  too  short  a  period ; 
that  no  one  diet,  particularly  one  consisting  of  large  numbers 
of  eggs,  will  suit  all  patients;  that  it  is,  perhaps,  advisable  to 
increase  the  diet  more  gradually ;  that  an  ulcer  will  heal  quite 
well,  whether  iron  is  administered  or  not;  and  that,  therefore, 
it  is  better  to  reserve  the  treatment  of  the  anaemia  until  the 
patient  is  on  a  full  diet,  and  better  able  to  tolerate  an  irritating 
drug. 

V.  Leube  [6]  adopts  a  method  of  treatment  which  has  for 
many  years  been  associated  with  his  name.  The  patient  is 
kept  absolutely  at  rest  in  bed  for  one  or  two  weeks .  Half  a  pint, 
more  or  less,  of  warm  Carlsbad  water  is  administered  each 
morning  on  an  empty  stomach.  Linseed-meal  poultices  are 
applied  to  the  epigastrium,  after  disinfecting  the  skin  with 
perchloride  of  mercury  and  alcohol  and  applying  boracic  oint- 
ment. The  poultices  are  renewed  every  fifteen  minutes  during 
the  day;  at  night  a  wet  compress  is  applied.  These  applica- 
tions are  continued  for  the  first  ten  days.  If  haemorrhage  is 
occurring,  he  applies  ice  to  the  epigastrium  instead  of  poultices. 
Rectal  feeding  is  employed  for  three  days  in  bad  cases,  and  if 
bleeding  is  present.  The  tendency  to  vomiting  and  renewed 
bleeding  is  treated  with  adrenalin,  absolute  rest  in  bed,  bismuth, 
and  by  quieting  the  stomach  with  morphia  given  subcutaneously . 
The  diet  for  the  first  ten  days  of  mouth  feeding  consists  of 
boiled  milk  given  in  small  quantities,  meat  extracts,  and  un- 
sweetened rusks .  At  the  end  of  this  period  of  time  the  patient 
may  be  out  of  bed,  but  if  the  case  is  more  severe  he  is  kept  at 
rest  for  another  week,  during  which  time  he  is  allowed  rice  and. 
sago  boiled  with  milk,  soups,  raw  or  lightly  boiled  eggs,  and 
boiled  chicken,  pigeon,  or  brains.  During  the  next  few  days 
the  diet  is  further  increased  by  the  addition  of  minced  under- 
done beef,  tea  or  coffee.  From  now  on  to  the  end  of  the 
fourth  week  roast  chicken  or  other  bird,  venison  and  tender 
beef,  white  bread  and  macaroni,  are  allowed.  After  the  period 
of  a  month  the  patient  gradually  returns  to  his  ordinary  diet, 
and  rests  two  hours  after  meals. 

V.  Leube  has  published  a  series  of  cases  in  which  by  this 
treatment  the  mortality  was  0*3  per  cent.  The  mortality  of 
the  haematemesis  cases  was  2-5  per  cent.  Out  of  627  cases  he 
cured  566  completely,  and  of  the  latter  475  were  cured  under 
five  weeks  and  91  over  five  weeks ;  53  were  much  improved, 
6  remained  uncured,  and  2  died. 

It  appears  from  the  figures  that  V.  Leube  regards  the  dis- 
appearance of  symptoms  as  indicating  the  cure  of  the  disease. 

It  appears  to  me  that  the  great  fault  in  this  method  of  treat- 
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ment  is  the  shortness  of  the  period  of  time  during  which  com- 
plete rest  in  bed  is  enforced.  The  poultices  can  be  of  no  other 
use  than  for  the  relief  of  pain,  and,  whilst  allowing  that  in 
some  cases  they  are  of  great  benefit,  I  cannot  see  the  necessity 
for  their  routine  use,  and  particularly  for  their  renewal  every 
fifteen  minutes. 

The  Carlsbad  water  is  certainly  a  very  excellent  aperient, 
but  has  no  definite  curative  properties. 

Many  Continental  physicians  have  followed  V.  Leube's 
method  of  treatment  with  various  modifications,  and  on  the 
whole  it  is,  perhaps,  justifiable  to  say  that  in  most  parts  of  the 
world  the  tendency  is  to  withhold  food  by  the  mouth  when 
haemorrhage  is  occurring,  and  to  shorten  this  period  of  absti- 
nence or  give  it  up  altogether  except  in  special  cases  in  the 
absence  of  haemorrhage. 

Senator  [7]  introduced  a  treatment  which  is  regarded  as 
being  intermediate  between  that  of  temporary  total  abstinence 
and  that  of  immediate  feeding.  His  idea  was  to  give  sufficient 
food  of  a  highly  nutritious  quality  without  overburdening  the 
stomach,  and  one  which  would  combine  with  hydrochloric  acid 
and  assist  in  preventing  bleeding.  His  diet  in  the  early  stages 
consists  of  gelatin,  sugar,  and  fat.  Rest  in  bed  is  also  pre- 
scribed. The  gelatin  is  given  as  an  8  per  cent,  solution  in 
teaspoon  doses  every  hour  or  so.  If  haemorrhage  is  occurring, 
it  is  given  more  frequently — every  quarter  or  half  hour.  The 
fat  is  given  in  the  form  of  butter  or  cream.  These  are  adminis- 
tered in  small  amounts  frequently,  30  grammes  of  butter  and 
250  c.c.  of  cream  being  allowed  in  twenty-four  hours.  The 
butter  is  given  as  frozen  balls,  which  can  be  sucked  or  swallowed 
if  ordinary  butter  is  not  well  borne.  The  cream  is  given  iced. 
The  quantities  are  gradually  increased,  and  milk,  beaten-up 
eggs,  and  meat,  given  as  recommended  by  Lenhartz.  The 
gelatin  is  stopped  after  a  while,  but  may  be  resumed  if  bleed- 
ing occurs.  Oil  may  be  given  instead  of  butter,  as  almond 
emulsion  or  almond  milk.  The  mortality  of  this  treatment  is 
quoted  as  about  4  per  cent.  Fifty  patients  were  treated,  of 
whom  2  died,  28  were  cured  after  an  average  of  20*5  days' 
treatment,  19  were  relieved,  and  1  perforated,  but  was  cured 
after  an  operation  had  been  performed. 

It  is  difficult  to  believe  that  so  many  patients  were  actually 
cured  in  such  a  short  time,  but  the  shortness  of  the  time  is 
held  out  as  an  advantage  of  the  treatment.  It  is  also  stated 
that  the  patients  maintain  their  nutrition  better  than  by  other 
methods.  Such  a  diet  would  not  be  suitable  for  all  patients, 
and  it  has  been  pointed  out  that  nausea  and  vomiting  are  apt 
to  supervene.  This  method  of  treatment  has  not  found  many 
advocates. 
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Finally,  a  method  of  treatment,  based  upon  the  observation 
of  Pawlow  that  fats  inhibit  the  secretion  of  gastric  juice,  was 
introduced  by  Cohnheim  [8].  It  has  been  recommended  par- 
ticularly for  hyperacidity  and  hypersecretion  on  the  theoretical 
ground  that  the  flow  of  gastric  juice  should  be  lessened  by  the 
administration  of  olive-oil.  We  must,  however,  remember  that 
the  action  of  fat,  as  shown  by  Pawlow  [9],  is  not  that  of  a 
mere  inhibitor  of  secretion,  but  that  the  fat  has  a  twofold 
action.  The  preventive  influence  of  fat  may  last  from  one 
to  two  hours,  "  but  a  secretion  of  gastric  juice  begins  again 
in  the  third  hour  if  the  meal  of  fat  be  at  all  large.  This  later 
secretion  lasts  a  long  time,  and  furnishes  a  considerable  quantity 
of  juice."  This  excitatory  effect  of  fat  is  due  to  the  soap  which 
is  formed  from  the  fat  in  the  intestine. 

The  question  is,  therefore,  not  such  a  simple  one  as  it  appears 
to  be  at  first  sight,  and  it  may  be  that  by  the  administration 
of  olive-oil  we  run  the  risk  of  actually  exposing  the  ulcer  to 
the  action  of  this  late  secretion  of  gastric  juice.  A  further 
point  of  importance  is  that,  although  some  patients  can 
undoubtedly  tolerate  the  administration  of  oil  and  fat,  there 
are  very  many  who  cannot  do  so,  and  in  whom  the  oil 
excites  nausea,  eructations,  and  even  vomiting  and  diarrhoea. 
Thirst  is  also  sometimes  a  distressing  symptom. 

The  use  of  olive-oil  has  not  become  very  general,  particularly 
in  England.  We  must  remember  that  the  diet  to  which  people 
are  accustomed  varies  very  greatly  in  different  countries,  and 
it  is  quite  impossible  to  prescribe  a  diet  suitable  to  all  nations. 

Olive-oil  has  been  administered  in  two  ways:  it  has  been 
given  by  the  stomach-tube,  100  to  200  c.c.  being  introduced 
each  morning;  it  is  more  frequently  given  without  the  tube. 
In  the  latter  case  a  tablespoonful  or  an  amount  up  to  2  ounces 
is  given  before  each  meal  or  an  hour  or  two  after  the  meal. 

As  in  all  other  treatments,  opinions  with  regard  to  the  value 
of  this  method  vary  considerably. 

A  good  deal  of  clinical  research  has  been  done  on  this  sub- 
ject, and  recently  Moore  and  Ferguson  [10]  have  worked  out  a 
series  of  cases  in  which  oil  of  sweet  almonds  was  administered. 
They  confirmed  earlier  observations  that  the  administration  of 
oil  is  associated  with  a  marked  reduction  in  the  acid  values, 
free  HC1,  and  total  acidity  of  the  stomach  contents  in  the 
earlier  period  of  digestion.  The  contents  were  examined  one 
hour  after  the  administration  of  the  test-meal.  They  also 
state  that  clinically  they  have  found  that  the  administration 
of  fats  is  associated  with  a  very  definite  amelioration  of  the 
subjective  manifestations  of  conditions  associated  with  hyper- 
acidity of  the  stomach  contents. 

If  oil  cannot  be  tolerated,  other  fats,  such  as  cream  or  almond 
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milk,  may  be  tried.  Personally,  I  think  that  a  fair  admixture 
of  fats  with  the  food  when  the  patient  is  on  a  full  diet  is  suffi- 
cient. 

Treatment  by  Drugs. — There  are  several  drugs  which  have 
been  extensively  used  in  the  past,  and  which,  though  less  em- 
ployed than  formerly,  still  play  an  important  role  in  the  treat- 
ment of  gastric  ulcer.  For  my  own  part,  I  think  that  the  two 
most  important  remedies  which  have  undoubtedly  proved  their 
use  are  alkalis  and  morphia . 

The  employment  of  alkalis  is  indispensable  in  the  treatment 
of  ulcer.  Lime-water  in  small  quantities,  as  I  have  described, 
is  used  to  neutralize  any  gastric  juice  secreted  during  the 
period  of  rectal  feeding,  whether  directly  due  to  the  injections 
or  to  the  presence  of  blood  in  the  stomach.  During  the  later 
treatment  of  ulcer  sodium  bicarbonate  in  doses  of  gr.  xx.  to  xxx., 
or  magnesia  in  doses  of  gr.  x.  to  xv.,  are  of  great  service  when 
given  during  the  late  stages  of  the  digestive  process  (two  to 
three  hours  after  a  meal)  to  neutralize  the  gastric  contents. 
They  accelerate  the  emptying  of  the  stomach,  relieve  the 
symptoms  due  to  the  presence  of  the  acid  gastric  contents, 
and  mitigate  the  destructive  action  of  the  acid.  In  cases 
which  exhibit  a  high  degree  of  acidity,  and  which  are  receiving 
frequent  mouth  feeds  of  milk,  the  administration  of  an  alkali 
before  the  milk  feed  is  given,  or  with  it,  will  insure  clotting  of 
the  milk  in  a  finer  form  than  would  otherwise  be  the  case. 
Patients  who  cannot  tolerate  milk  alone  can  frequently  do 
so  when  an  alkali  is  administered  with  it.  For  this  purpose 
sodium  bicarbonate  or  citrate,  or  lime-water,  may  be  used. 
Magnesia  has  the  advantage  over  the  bicarbonate  that  carbon 
dioxide  gas  is  not  evolved  by  its  combination  with  hydro- 
chloric acid,  and  it  also  acts  as  an  aperient  to  some  extent. 

Morphia  administered  hypodermically  quietens  a  restless 
patient  who  is  bleeding.  It  is  best  given  in  combination  with 
atropine.  The  movements  and  secretion  of  the  stomach  are 
reduced.  Given  by  the  mouth,  morphia  is  a  most  useful 
remedy  for  relieving  pain.  It  is  extensively  used  by  some 
physicians,  but  I  find  it  is  very  rarely  required  during  the 
treatment  of  a  patient  in  bed.  In  exceptional  cases  it  is  useful. 
For  instance,  if  it  is  quite  impossible  for  a  patient  to  commence 
the  treatment  in  bed  until  a  certain  time  has  elapsed,  or  if  he 
is  waiting  admission  to  a  hospital,  or  refuses  to  rest  in  bed, 
morphia  will  relieve  the  pain  and  allow  the  patient  to  take 
more  food. 

Bismuth  has  been  used  in  the  treatment  of  ulcer  for  many 
years.  The  salts  of  bismuth  act  mechanically,  and  are  useful 
sedatives  and  protectives  when  mixed  with  other  dusting- 
powders  and  applied  to  inflamed  external  surfaces.  Bismuth 
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is  introduced  into  the  stomach  for  the  same  purpose,  and 
preparations  of  bismuth  in  solution  are,  of  course,  useless. 
Owing  to  its  tendency  to  decomposition,  with  the  formation 
of  nitric  acid  and  nitrites,  the  bismuth  subnitrate  is  not  used 
as  much  as  formerly,  the  favourite  preparations  being  bismuth 
carbonate  and  oxychloride.  The  value  of  bismuth  in  its 
ability  to  relieve  the  symptoms  of  a  gastric  ulcer  or  promote 
its  healing  has  always  appeared  to  me  to  be  questionable. 
There  is  no  doubt  that  perhaps  the  majority  of  medical  prac- 
titioners will  unhesitatingly  affirm  that  it  is  of  great  value  in 
relieving  pain,  but  the  relief  obtained  is  perhaps  to  be  attributed 
rather  to  the  sodium  bicarbonate  or  other  drug,  which  is  usually 
prescribed  with  the  bismuth,  than  to  the  latter  salt  itself. 
Every  physician  must  have  noticed  at  times  that  patients  who 
are  being  examined  by  the  X  rays  after  a  bismuth  meal  com- 
plain of  quite  as  much  pain  as  if  the  bismuth  were  absent. 
If  our  present  ideas  of  the  cause  of  pain  in  gastric  ulcer  are 
correct,  it  is  difficult  to  understand  how  bismuth  could  be 
expected  to  relieve  this  symptom.  It  is  quite  certain  that 
small  doses  of  bismuth  can  never  form  a  coating  over  the  ulcer, 
because  when  scattered  over  the  surface  of  the  stomach  the 
amount  on  any  given  area  of  mucous  membrane  must  be 
infinitesimal.  If  very  large  doses  are  given,  the  heavy  salt 
settles  to  the  most  dependent  portion  of  the  stomach  at  the 
time,  and  it  is  impossible  to  guarantee  that  this  coincides  with 
the  position  of  the  ulcer. 

The  method  of  giving  large  doses  was  introduced  by  Kuss- 
mauland  Fleiner  [11].  The  treatment  consists  in  washing  out 
the  stomach  previously,  and  then  introducing  through  the  tube 
150  to  300  grains  of  bismuth  suspended  in  about  8  ounces  of 
water.  The  patient  is  placed  in  such  a  position  that  the 
bismuth  is  brought  into  contact  with  the  ulcerated  surface, 
if  such  a  procedure  is  possible.  After  a  few  minutes  the  super- 
natant fluid  is  siphoned  off.  The  patient  remains  quiet  for 
half  an  hour,  and  then  takes  breakfast.  This  treatment  is 
applied  daily  at  the  beginning,  and  then  every  two  or  three 
days.  If  the  stomach  tube  is  contra-indicated,  the  bismuth 
mixture  is  to  be  drunk.  This  method  of  administering  bismuth 
by  the  tube  does  not  appear  to  me  to  possess  any  advantages 
whatever  over  that  of  giving  it  in  the  usual  way.  It  cannot 
be  possible,  except  by  chance,  to  insure  that  the  bismuth  is 
brought  into  contact  with  the  ulcer.  The  passage  of  a  tube 
so  frequently  is  not  to  be  recommended  in  ulcer  of  the  stomach. 

I  agree  with  those  observers,  such  as  Leube,  Boas,  and 
others,  who  doubt  the  value  of  bismuth,  but  I  think  that,  if 
administered  at  all,  it  should  be  given  in  doses  of  not  less  than 
2  or  3  drachms.  It  does  no  harm,  and  does  not  constipate  the 
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patient — in  fact,  it  has  been  affirmed  that  large  doses  tend  to 
favour  a  regular  action  of  the  bowels. 

Nitrate  of  Silver  has  been  greatly  used  in  the  past.  It  has 
been  supposed  to  promote  the  healing  of  the  ulcer  in  the  same 
way  as  it  would  that  of  an  ulcer  of  the  leg,  but  I  think  there 
are  few  physicians  at  present  who  would  be  prepared  to  uphold 
this  view.  The  drug  is,  no  doubt,  soon  converted  into  the 
insoluble  chloride  by  the  chlorides  of  the  food,  gastric  juice, 
and  other  secretions.  If  such  decomposition  could  be  avoided, 
a  dose  of  J  grain,  given  either  as  a  pill  or  in  solution,  could  not 
have  much  chance  of  exerting  a  caustic  effect  upon  an  ulcer 
of  the  stomach. 

Dreschfeld  [12],  however,  states  that  he  has  used  it  for  years, 
especially  in  the  case  of  patients  who  cannot  afford  to  undergo 
the  rest  treatment,  for  the  relief  of  pain,  and  that  it  sometimes 
relieved  this  symptom  better  than  morphia.  He  recommends 
it  to  be  given  for  several  weeks,  and  then  discontinued  for 
some  time. 

Atr opine  was  found  by  Riegel  [13]  to  diminish  the  secretion 
of  gastric  juice  and  the  amount  of  hydrochloric  acid  contained 
in  it.  Further  observations  have  shown  that  there  is  also  a 
variable  reduction  in  the  pepsin,  and  that  the  movements  of  the 
stomach  are  diminished. 

Belladonna  or  atropine  has,  therefore,  been  used  in  the  treat- 
ment of  various  stomach  diseases,  including  gastric  ulcer,  in 
which  it  was  required  to  diminish  the  activity  of  the  gastric 
juice.  Five  minims  of  the  tincture  of  belladonna  or  drop  doses 
of  liq.  atrop.  sulph.  are  given  before  food.  Atropine  may  also 
be  given  subcutaneously  in  doses  of  TTHRT  grain  three  times  a 
day. 

Moore  and  Kilroe  [14]  have  recently  confirmed  this  action 
of  atropine,  and  employed  it  in  the  treatment  of  such  condi- 
tions as  are  associated  with  an  excessive  secretory  activity  of 
the  gastric  glands.  The  impression  gained  by  Moore  was  that 
the  belladonna  exerted  a  definite  beneficial  effect  on  the  sub- 
jective manifestations  of  the  conditions. 

It  has  not  been  used  to  any  great  extent,  and  it  is  quite 
impossible  to  say  whether  it  has  any  influence  in  promoting 
the  healing  of  a  chronic  gastric  ulcer.  I  think  it  may  be 
advantageously  combined  with  morphia,  and  given  as  a 
hypodermic  injection  when  haematemesis  is  occurring. 

I  have  already  referred  to  the  use  of  iron  in  the  treatment 
of  anaemia  when  present  in  ulcer  of  the  stomach.  Either  the 
sulphate  of  iron  or  Blaud's  pill  should  be  given,  and  only  in 
the  later  stages  of  the  treatment,  when  the  patient  is  free  from 
symptoms  and  on  a  more  or  less  full  diet. 

Several  other  drugs  and  substances,  including  aluminium 
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glycerin  paste  (escalin)  (Klemperer  [15]),  have  at  various  times 
been  introduced  for  the  treatment  of  gastric  ulcer,  but  have 
not  gained  much  foothold.  Serum  said  to  contain  antipeptic 
substances  has  been  administered,  but  we  must  remember 
that  it  is  the  acid  of  the  gastric  juice  which  does  the  damage, 
and  that  if  this  be  neutralized  the  pepsin  is  at  the  same  time 
rendered  harmless.  Were  it  not  for  the  acid  of  the  gastric 
juice,  the  latter  fluid  would  be  as  unable  to  damage  the  tissues 
with  which  it  is  normally  in  contact,  as  is  the  pancreatic  juice. 
The  stomach  already  contains  sufficient  antipepsin. 
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CHAPTER  III. 
SURGICAL  TREATMENT. 

THE  operative  measures  to  be  taken  for  the  immediate  arrest 
of  haemorrhage  and  for  perforation  in  both  acute  and  chronic 
ulcer  have  already  been  dealt  with.  There  now  remain  to  be 
considered  the  surgical  means  available  for  the  promotion  of 
the  healing  of  a  chronic  ulcer  which  has  resisted  medical  treat- 
ment, and  which  continues  to  manifest  its  presence  by  re- 
"current  attacks  of  haemorrhage  or  by  subjective  symptoms. 
The  surgical  treatment  of  the  complications  and  sequelae  of 
chronic  ulcer  will  be  dealt  with  later.  Acute  ulcer  needs  no 
surgical  treatment  beyond  that  which  has  been  already  dis- 
cussed in  connection  with  haemorrhage  and  perforation. 

There  are  two  methods  of  dealing  with  a  chronic  ulcer  avail- 
able. The  first  is  gastro-enterostomy,  and  the  second  excision 
of  the  ulcer.  The  effect  of  retention  of  food  in  the  stomach 


334  ULCER  OF  THE  STOMACH 

is  to  delay  the  healing  of  a  gastric  ulcer,  as  I  have  already 
described  in  the  section  on  Pathology.  When  delayed  empty- 
ing of  the  stomach  is  present,  therefore,  gastro-enterostomy 
would  be  expected  to  assist  in  the  healing  of  the  ulcer.  And, 
moreover,  Willcox  [1]  has  shown  that  the  acidity  of  the  gastric 
contents  diminishes  after  this  operation,  which  is  a  further 
point  in  favour  of  its  performance.  Again,  gastro-enterostomy 
should  promote  the  healing  of  an  ulcer,  even  though  the 
delayed  emptying  of  the  stomach  were  not  a  permanent 
condition,  by  preventing  intermittent  attacks  of  food  reten- 
tion. These  remarks  apply  to  an  ulcer  in  whatever  position 
it  is  situated  in  the  stomach. 

If  the  stomach  empties  itself  in  the  normal  time,  however, 
gastro-enterostomy  must  be  a  useless  procedure.  In  support 
of  the  latter  statement  is  the  doubt  already  mentioned  with 
regard  to  whether  food  leaves  the  stomach  by  the  stoma  in  the 
absence  of  pyloric  obstruction  or  of  retention  of  the  food  due 
to  pyloric  spasm. 

It  may  therefore  be  theoretically  deduced  that  a  pyloric 
ulcer  causing  organic  obstruction  or  pyloric  spasm  would  be 
almost  invariably  benefited  by  gastro-enterostomy,  but  that 
this  operation  would  prove  useless  in  the  treatment  of  an 
ulcer  situated  away  from  the  pylorus  either  on  the  small 
curvature  or  elsewhere  in  the  stomach. 

Such,  in  fact,  has  been  the  gradual  trend  of  clinical  opinion 
during  the  last  few  years.  This  question  has  already  been 
discussed  in  dealing  with  prognosis,  and  it  only  remains  to  be 
stated  that  in  cases  of  pyloric  ulcer  gastro-enterostomy  is  a 
suitable  operation,  and  that  the  general  opinion  with  regard 
to  its  utility  is  favourable  ;  also  that  opinions  are  divided 
with  regard  to  its  utility  in  the  treatment  of  ulcers  of  the  body 
of  the  stomach.  Many  surgeons  are  not  in  favour  of  it,  and 
all  physicians  must  be  struck  with  the  number  of  cases  of 
ulcer  in  which  gastro-enterostomy  has  been  performed,  and 
which  subsequently  return  to  them  unrelieved.  It  is  not  yet 
clear,  but  I  think  it  will  be  finally  shown  that  the  majority 
of  such  cases  are  those  in  which  there  has  never  been  any 
difficulty  whatever  in  the  emptying  of  the  stomach. 

Of  course,  we  cannot  expect  to  cure  every  ulcer,  and  even 
gastro-enterostomy  must  fail  in  the  case  of  ulcers  with  enor- 
mously deep  and  excavated  cavities.  In  such  cases  the  opera- 
tion may,  however,  facilitate  medical  treatment  in  the  relief 
of  symptoms. 

Not  only  do  symptoms  not  infrequently  reappear  after  the 
operation  of  gastro-enterostomy,  but  several  cases  of  perfora- 
tion, and  many  cases  of  haemorrhage,  and  even  a  few  of  cancer, 
subsequently  developing  have  been  recorded. 
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The  operation  of  excision  of  the  ulcer  certainly  overcomes 
many  of  the  difficulties  in  the  way  of  the  successful  treatment 
by  gastro-enterostomy,  but  we  have  seen  that  the  prognosis 
after  simple  excision  is  by  no  means  ideal,  although  in  the 
hands  of  a  skilled  operator  it  is  better  if  gastro-enterostomy  be 
performed  at  the  same  time.  Instead  of  excision  the  ulcer 
may  be  simply  infolded  if  possible,  as  in  the  treatment  of 
perforation. 

When  an  operation  is  decided  upon,  the  surgeon  should 
regard  it  as  being  purely  exploratory  in  the  first  instance, 
because,  as  will  have  been  already  gathered,  the  diagnosis  is 
beset  with  difficulties. 

We  have  seen  that,  although  symptoms  more  or  less  pointing 
to  chronic  ulcer  have  been  present,  the  stomach  may  be  found 
normal  on  examination  externally.  In  such  a  case  as  this  it 
is  the  greatest  possible  mistake  to  perform  gastro-enterostomy. 
The  operation  is  to  be  performed  for  chronic  ulcer  only,  and 
if  there  is  no  external  evidence  of  this  disease,  gastro-enter- 
ostomy should  never  be  performed.  The  remaining  portions 
of  the  abdomen,  particularly  the  appendix  and  gall-bladder, 
should  be  explored,  and  if  no  disease  is  found  the  abdomen 
should  be  closed. 

If  a  chronic  ulcer  be  found,  its  exact  position  should  be 
carefully  ascertained.  If  it  is  situated  away  from  the  pylorus, 
it  should  be  excised  if  the  surgeon  thinks  he  can  do  the  opera- 
tion, or  infolded,  if  possible,  and  a  posterior  gastro-jejunostomy 
performed.  If  the  latter  operation  alone  is  done,  the  future 
prospect  of  the  patient  is  not  good.  If  the  ulcer  be  situated 
near  the  pylorus  a  gastro-enterostomy  alone  may  be  performed 
with  a  very  fair  prospect  of  recovery.  Excision  of  the  ulcer 
may  be  attempted  at  a  later  date  if  the  symptoms  recur. 

Finally,  there  remains  to  be  considered  lohat  class  of  case 
should  be  handed  over  to  the  surgeon,  and  when  one  should 
regard  the  resources  of  medical  treatment  as  being  exhausted. 

The  class  of  case  which  is  most  urgent  from  the  surgical 
point  of  view  is  that  in  which  haemorrhage  has  a  tendency  to 
recur.  Of  all  the  clinical  phenomena  of  gastric  ulcer  haemor- 
rhage is  the  most  important  as  indicating  an  unhealed  condition 
of  the  ulcer,  perforation  not  being  under  consideration  at  the 
present  moment.  The  haemorrhage  of  Classes  1  and  2  men- 
tioned in  the  Prognosis  indicate  that  the  ulcer  is  unhealed, 
provided  that  no  more  than  one  is  present,  whilst  that  of 
Class  3  is  dangerous  to  life  and  definitely  indicates  operation. 

In  the  absence  of  any  urgent  need  for  immediate  surgical 
interference  on  account  of  haemorrhage,  the  question  at  issue 
refers  to  when  we  should  regard  an  ulcer  as  being  medically 
incurable. 
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The  three  points  of  importance  in  this  connection  which 
require  particular  attention  are:  (1)  The  age  of  the  ulcer  as 
more  or  less  indicated  by  the  duration  of  the  illness,  (2)  the 
lengths  of  the  free  intervals  between  the  attacks  of  illness, 
and  (3)  the  treatment  which  the  patient  has  received  during 
the  whole  course  of  the  disease. 

No  operation  should  be  undertaken  unless  the  patient  has 
had  one  or  more  full  systematic  courses  of  medical  treatment 
such  as  I  have  described.  I  do  not  regard  a  patient  as  having 
been  treated  efficiently  if  he  has  merely  been  in  bed  three  or 
four  weeks  and  then  returned  to  work.  It  is  therefore  very 
important  to  inquire  into  the  nature  of  the  treatment  to 
which  he  has  been  subjected,  what  was  the  duration  of  the 
treatment,  and  how  he  has  conducted  himself  since. 

If  the  duration  of  the  illness  has  been  two  or  three  years 
and  only  one  systematic  course  of  treatment  has  been  ad- 
ministered, I  think  medical  treatment  should  be  tried  again; 
but  if  he  has  had  two  or  three  courses,  and  the  illness  extends 
into  several  years,  the  probability  is  that  the  ulcer  will  not 
heal  by  means  of  medical  treatment. 

If  several  attacks  of  haemorrhage  have  occurred,  this  fact 
would,  of  course,  influence  one  in  deciding  upon  surgical 
treatment. 

If  the  length  of  one  or  more  free  intervals  is  greater  than 
a  year  or  two,  and  particularly  if  several  years  have  elapsed 
between  any  of  the  attacks,  the  probability  is  that  we  are 
dealing  with  more  than  one  ulcer,  although,  as  I  have  pointed 
out,  an  ulcer  may  be  latent  for  many  years.  If  a  second  ulcer 
is  present  or  secondary  ulceration  of  a  scar,  the  indication  is 
for  further  medical  treatment. 

I  have  seen  a  case  of  extensive  and  greatly  thickened  ulcer 
exposing  the  pancreas  in  a  patient  who  died  after  an  illness 
of  six  months.  My  experiments  have  shown  that  even  after 
a  few  weeks  considerable  thickening  and  scarring  may  result 
from  an  acute  ulcer,  and  we  know  that  a  thickened  ulcer  may 
be  present  and  give  rise  to  no  direct  symptoms.  It  is  there- 
fore impossible  to  say  whether  or  not  an  ulcer  is  incurable 
by  a  consideration  of  the  duration  of  the  illness.  We  must, 
however,  be  largely  guided  by  the  latter  point,  and,  clinically 
speaking,  I  am  convinced  that  it  would  be  wrong  to  operate 
upon  every  patient  who  had  been  ill  for  only  two  or  three  years. 
There  are  other  considerations  also.  The  effect  which  is 
being  produced  upon  the  patient  with  regard  to  wasting  and 
anaemia  must  be  taken  into  account.  The  severity  of  the 
symptoms  must  also  be  considered,  particularly  if  recurrent 
haemorrhage  is  present,  and  the  presence  or  absence  of  motor 
insufficiency. 
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If  a  tumour  can  be  felt,  the  case  should  in  general  be  sub- 
jected to  laparotomy.  If  the  pain  comes  on  late  in  the  diges- 
tive process,  and  hyperacidity  is  present,  the  case  is  likely  to 
be  a  favourable  one  for  operation. 

Finally,  the  circumstances  of  the  patient  are  a  great  factor 
to  be  reckoned  with.  If  he  or  she  is  well-to-do  and  can  devote 
the  requisite  time  to  medical  treatment,  and  can  obtain  the 
proper  food  and  cooking,  the  case  assumes  a  totally  different 
aspect  from  one  in  which  the  patient  is  improperly  fed  and 
must  soon  return  to  some  laborious  occupation.  In  the  latter 
case  earlier  operation  naturally  suggests  itself. 

In  short,  each  case  must  be  regarded  as  an  individual 
problem  in  this  as  in  respect  to  the  details  of  medical  treat- 
ment. 

The  after-treatment  of  gastro-enterostomy  cases  is  perhaps 
not  always  what  could  be  desired.  I  think  the  case  should  be 
treated  as  carefully  and  for  as  long  as  those  who  have  been 
subjected  to  a  course  of  medical  treatment,  and  after  operation 
they  should  be  returned  to  the  physician  for  advice  with 
regard  to  the  future. 

When  the  patient  is  returned  to  the  physician  uncured  after 
surgical  treatment,  it  will  be  his  first  duty  to  endeavour  to 
find  out  whether  any  complication  of  the  operation  is  present, 
whether  the  symptoms  are  purely  nervous,  or  whether  the 
original  disease  is  still  causing  the  symptoms.  In  the  latter 
case  systematic  treatment  must  be  again  resorted  to. 
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PART  VII 

COMPLICATIONS  AND  SEQUELAE 

WE  have  seen  that  as  the  result  of  the  healing  of  a  gastric 
ulcer,  or  of  the  contraction  of  the  inflammatory  tissue  in  its 
base,  although  the  ulcer  is  unhealed,  various  deformities  of 
the  stomach  may  arise.  Also  that  by  the  spread  of  the  in- 
flammatory process  to  the  peritoneum  adhesion  with  neigh- 
bouring organs  may  occur.  These  two  results  of  the  presence 
of  the  ulcer,  which  are  the  most  frequent  complications,  are 
permanent  conditions,  and,  although  the  ulcer  may  have  been 
long  healed,  give  rise  to  symptoms  which  are  more  or  less 
characteristic,  and  which  need  special  treatment  for  their 
relief.  Again,  when  perforation  of  the  base  of  an  ulcer  occurs, 
the  course  taken  by  the  case  is  not  invariably  such  as  has 
already  been  described,  because,  if  the  extravasation  remains 
localized,  or  sometimes  even  in  cases  of  generalized  peritonitis 
which  have  been  operated  upon,  a  local  peritoneal  abscess 
may  result.  Further,  perforation  need  not  necessarily  occur 
into  the  peritoneal  cavity,  for,  if  the  base  of  the  ulcer  have 
become  adherent  to  some  hollow  viscus,  the  diaphragm,  or 
the  abdominal  wall,  when  perforation  occurs  it  will  lead  to 
the  formation  of  a  fistulous  communication  with  the  organ 
in  question,  with  the  chest,  or  with  the  exterior  of  the  body. 
Finally,  cancer  may  develop  in  the  edges  of  an  old  ulcer  or 
in  a  scar.  These  various  pathological  conditions  therefore 
now  remain  to  be  shortly  considered. 


CHAPTER  I. 
CICATRICIAL  CONTRACTION. 

THIS  condition  may  occur  in  three  situations :  At  the  pyloric 
or  cardiac  orifice,  or  in  some  part  of  the  stomach  itself.  In 
the  two  former  cases  pyloric  or  cardiac  stenosis  results,  and 
in  the  latter  hour-glass  contraction  of  the  stomach. 

1.  PYLORIC  STENOSIS. 

We  have  seen  that  gastric  ulcer  may  be  associated  with 
dilatation  of  the  stomach  owing  to  intermittent  pyloric  spasm 
or  muscular  insufficiency.  In  the  class  of  case  under  con- 
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FIG.   i.     PHOTOGRAPH  OF  A  DILATED   STOMACH  SHOWING  NARROW- 
ING  OF   THE    PYLORUS     BY    A   SADDLE-SHAPED     ULCER   OF   THE   SMALL 

CURVATURE. 

The  curvature  is  very  much  shortened  and  the  cardiac  and  pyloric  orifices  drawn 

together.     Several  acute  ulcers,    including  one  of  oblong  shape,  are  present  near  the 

greater  curvature.     (Size  much  reduced.)    (U.C.H.   P.M.  Register,  1911,  No.  4.) 


FIG.  2.     PHOTOGRAPH  OF  A  CHRONIC  ULCER  SITUATED  ON 
THE  SMALL  CURVATURE. 

It  extends  further  on  the  posterior  than  on  the  anterior  wall,  and  in  the 
former  situation  it  is  healing  into  a  broad  linear  scar.  The  pyloric  orifice 
has  been  narrowed  down  to  a  small  hole  seen  just  below  the  ulcer.  The 
upper  edge  of  the  ulcer  is  almost  in  contact  with  the  cardiac  orifice,  the 
condition  known  as  "  pursebag  "  stomach  being  produced.  (Size  much 
reduced.)  (U.C.H.  P.M.  Register,  191 1,  No.  86.) 
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sideration  there  is  a  permanent  organic  obstruction  at  the 
pylorus.  This  common  complication  of  ulcer  has  been  well 
known  since  the  days  of  Cruveilhier  [1]. 

Pathology. — The  obstruction  is  produced  in  several  ways: 
The  pyloric  orifice  may  be  constricted  by  the  cicatricial  con- 
traction which  occurs  during  healing,  or  by  contraction  of  the 
fibrous  tissue  base  of  an  old  ulcer  which  shows  no  sign  what- 
ever of  healing.  In  other  cases  the  obstruction  is  produced  by 
the  inflammatory  swelling  in  the  base  of  and  around  the  ulcer. 
It  is  uncommon  for  the  ulcer  to  actually  involve  the  sphincter. 

The  pylorus  in  other  cases  may  be  displaced  or  deformed 
by  cicatricial  contraction  of  the  ulcer;  for  instance,  the  con- 
traction of  an  ulcer  on  the  smaller  curvature  may  cause 
approximation  of  the  pyloric  and  cardiac  orifices  to  varying 
degrees,  an  extreme  condition  of  which  is  the  "purse-bag  " 
stomach ;  or  one  side  of  the  pyloric  orifice  may  be  drawn  away 
and  the  aperture  converted  into  a  slit,  so  that  relaxation  is 
interfered  with.  Adhesion  of  the  base  of  the  ulcer  to  the  liver 
or  duodenum  may  kink  the  pylorus  or  the  first  part  of  the 
duodenum.  Delayed  emptying  of  the  stomach  or  retention 
of  food  may  occur  in  the  absence  of  pyloric  obstruction.  In 
these  cases  the  result  is  brought  about  by  adhesions  in  the 
neighbourhood  of  the  pylorus .  The  stomach  may  be  adherent 
to  the  anterior  abdominal  wall  or  to  the  under-surface  of  the 
liver.  The  peristalsis  is  in  some  way  interfered  with,  and  the 
stomach  empties  with  greater  difficulty  than  normal.  When 
dilatation  of  the  stomach  has  commenced  in  such  cases,  the 
weight  of  the  stomach  appears  to  produce  a  mechanical 
obstruction  by  kinking. 

It  is  thus  evident  that  a  gastric  ulcer  may  cause  delayed 
emptying  of  the  stomach  in  several  ways.  Destruction  of  the 
mucous  membrane  of  the  stomach  by  corrosive  poisons  is  liable 
to  lead  to  pyloric  stenosis,  and  in  very  rare  cases  complete  ob- 
literation of  the  orifice  may  result.  Extreme  stenosis  is  very 
rare.  Cases  are  now  and  again  seen  in  which  the  communication 
between  the  stomach  and  bowel  will  barely  admit  a  quill,  but 
in  the  vast  majority  of  cases  the  degree  of  stenosis  is  moderate. 

The  occurrence  of  pyloric  stenosis  is  more  common  than  was 
estimated  by  the  older  physicians,  because  by  modern  methods 
lesser  degrees  of  stenosis  are  recognized.  Brinton  [2]  states 
that  the  connection  of  the  symptoms  of  obstructive  dilatation 
with  ulcer  are  both  "  infrequent  and  indirect.  Infrequent  as 
not  occurring  much  oftener  than  once  in  200  cases,  indirect  as 
implying  in  most  cases  a  previous  cessation  of  the  ulcerative 
process,  or  healing  of  the  ulcer." 

The  exact  proportion  of  ulcers  which  gives  rise  to  pyloric 
stenosis  is  of  no  great  consequence,  but  it  is  certainly  very 
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much  greater  than  one-half  per  cent.,  neither  is  the  obstruction 
in  most  cases  due  to  a  healed  ulcer.  Gerhardt  [3]  gives  the 
percentage  of  ulcers  which  develop  this  complication  as  10. 

In  the  early  stages  of  pyloric  stenosis  the  stomach  empties 
itself  in  the  normal  time.  This  involves  increased  work  for 
the  muscular  coats  of  the  organ,  which  become  hypertrophied 
in  consequence,  particularly  in  the  pyloric  region,  and  the 
wall  of  the  organ  is  correspondingly  increased  in  thickness. 
Compensation  is  thus  maintained  for  a  time,  but  with  in- 
creasing obstruction  of  the  outlet  a  delay  in  the  emptying  of 
the  organ  occurs,  and  finally  retention  of  food.  In  this  state 
the  cavity  of  the  stomach  is  increased  in  size,  and  peristalsis 
is  conducted  more  powerfully  than  normal,  and  a  portion  of 
the  fundus  likewise  aids  in  the  expulsive  efforts  of  the  pyloric 
end.  This  condition  is  known  as  "  hypertonic  dilatation." 
The  capacity  of  the  stomach  varies  considerably.  It  ma}' 
be  very  little  greater  than  the  normal,  or  the  organ  may  hold 
up  to  about  10  pints  or  even  more  when  "  atonic  dilatation  " 
has  supervened. 

Stomachs  of  such  a  great  capacity  are  rarely  seen  now, 
because  they  are  operated  upon  before  the  condition  becomes 
such  an  extreme  one.  In  the  pre-operative  days,  however, 
very  large  stomachs  associated  with  thinning  of  the  wall  were 
described.  In  such  cases  the  greater  curvature  sinks  lower 
and  lower,  and  evacuation  becomes  increasingly  difficult 
owing  to  the  pull  exerted  upon  the  pylorus  and  the 
abnormal  direction  in  which  the  gastric  contents  have  to 
be  propelled. 

In  these  days  it  is,  as  I  have  stated,  uncommon  to  see  such 
a  condition,  and  as  a  fact,  if  the  patient  has  been  medically 
treated  for  some  time  before  the  operation,  the  surgeon  often 
states  that  he  has  found  no  enlargement  of  the  stomach 
whatever. 

The  degree  to  which  the  stomach  dilates  depends  to  a  con- 
siderable extent  upon  the  intervention  of  vomiting.  The 
frequent  occurrence  of  vomiting  by  relieving  the  stomach  of 
its  contents  prevents  the  excessive  dilatation  which  would 
occur  in  every  case,  as  soon  as  the  muscular  power  of  the 
stomach  fails.  In  more  advanced  stages  of  gastrectasis  the 
mucous  membrane  of  the  stomach  becomes  somewhat  habitu- 
ated to  the  abnormal  conditions  and  the  excitability  of  its 
nerves  blunted.  In  these  cases  a  greater  stimulus  is  necessary 
to  fexcite  vomiting,  which  occurs  infrequently  and  at  long 
intervals,  large  amounts  being  expelled. 

The  total  hydrochloric  acid  secreted  is  in  the  vast  majority 
of  cases  excessive,  in  a  few  cases  it  is  subnormal.  When  the 
HC1  is  excessive,  there  is  no  fermentation  of  carbohydrates, 
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but  it  is  stated  that  sulphuretted  hydrogen  gas  may  be  formed 
owing  to  putrefaction  of  proteins  (Boas  [4]). 

In  those  few  cases  in  which  the  HC1  is  diminished  carbo- 
hydrate fermentation  occurs  with  the  formation  of  organic 
acids,  chiefly  lactic  and  butyric.  The  gases  found  in  the 
condition  of  gastrectasis  are  hydrogen,  nitrogen,  carbon 
dioxide,  and  marsh  gas.  If  gastritis  is  not  present  as  the 
cause  or  result  of  the  presence  of  the  ulcer,  it  may  be  set  up 
by  the  irritation  of  the  gastric  contents. 

The  effect  upon  nutrition  is  profound,  and,  owing  to  deficient 
absorption  of  foodstuffs,  wasting  is  a  prominent  pathological 
condition.  The  deficient  supply  of  the  necessary  materials 
to  the  intestine  and  the  diminished  absorption  of  water  are 
evidenced  by  the  constipation  and  diminished  excretion  of 
urine,  which  are  the  invariable  accompaniments  of  pyloric 
obstruction. 

An  infrequent  and  indirect  effect  of  ulcer  upon  the  nervous 
system  results  in  the  system  complex,  tetany.  This  phe- 
nomenon is  the  result  of  gastrectasis  caused  by  pyloric  stenosis 
due  to  ulcer  amongst  other  causes.  The  gastric  juice  may 
be  hyperacid,  or  there  may  be  present  bacterial  fermentation 
of  the  food.  Kussmaul's  [5]  original  idea  that  tetany  was  the 
result  of  dehydration  of  the  tissues,  owing  to  deficient  absorp- 
tion of  water  or  vomiting,  is  now  given  up  by  most  observers. 
There  are  many  diseases  in  which  large  quantities  of  water  are 
lost  from  the  body,  and  in  which  the  tissues  are  dehydrated, 
but  in  which  tetany  is  never  seen.  It  has  been  suggested  that 
loss  of  salt  might  be  the  actual  cause.  It  has  also  been  thought 
to  be  due  to  reflex  action  through  the  central  nervous 
system. 

Many  observations  and  experiments — for  example,  those  of 
Bouveret  and  Devic  [6] — have  been  recorded  in  favour  of  the 
view  that  tetany  results  from  an  auto-intoxication  of  the 
system,  but  it  must  be  admitted  without  much  success. 
Several  substances  have  been  extracted  from  the  stomach 
contents  or  urine  of  patients  which  have  been  stated  to  be 
poisonous  for  animals,  but  the  significance  of  the  presence 
of  such  substances  is  extremely  doubtful,  and  the  observations 
afford  no  foundation  whatever  on  which  to  build  a  theory  of 
•auto-intoxication.  On  the  other  hand,  several  experimenters 
have  entirely  failed  to  extract  any  poisonous  substance  from 
the  gastric  contents  of  patients  suffering  from  tetany.  MacCal- 
lum's  [7]  recent  observations,  however,  indicate  that  1  he  over- 
excitability  of  the  neuro-muscular  apparatus  is  definitely  due 
to  some  change  in  the  quality  of  the  blood,  tho  action  being  a 
peripheral  one,  and  also  suggest  that  the  effect  is  due  to 
abstraction  of  calcium. 


342  ULCER  OF  THE  STOMACH 

Symptoms. — The  onset  of  the  symptoms  of  pyloric  stenosis 
is  usually  gradual,  and  they  imperceptibly  emerge  from  those 
of  the  ulcer,  which  is  the  cause  of  the  obstruction.  The 
patient,  however,  is  frequently  able  to  definitely  name  the 
date  of  the  onset  of  symptoms  more  or  less  accurately. 

A  history  of  chronic  ulcer  is  obtained,  the  duration  of  which 
may  be  under  a  year  or  more  than  twenty  or  thirty  years. 
This  history  naturally  varies  in  details,  as  has  been  already 
described.  The  pain  either  becomes  more  severe,  paroxysmal, 
or  continuous,  or  the  vomiting  more  frequent  and  character- 
istic, and  wasting  supervenes.  The  symptoms  of  obstruction 
have  existed  for  varying  lengths  of  time,  from  a  few  months 
to  a  few  years.  The  best  criterion,  although  by  no  means 
an  exact  one,  to  be  taken  as  a  guide  to  the  length  of  time  that 
the  stenosis  has  existed  is  the  duration  of  the  wasting  and 
of  the  characteristic  vomiting. 

Sometimes  the  symptoms  begin  more  acutely,  and  in  old 
people  the  rapid  loss  of  flesh  is  suggestive  of  malignant  disease. 
In  other  cases,  which  are  in  the  minority,  no  clear  history  of 
ulcer  can  be  obtained.  Such  cases  may  result  from  a  latent 
ulcer,  but  in  others  from  an  ulcer  which  has  rapidly  developed 
and  caused  obstruction  almost  from  the  beginning.  The 
duration  of  the  symptoms  in  such  cases  may  be  very  short, 
sometimes  a  few  weeks  only. 

In  other  cases  a  history  of  corrosive  poisoning  some  time 
previously  may  be  obtained.  These  also  run  a  relatively  rapid 
course  of  a  few  weeks  only. 

When  the  disease  is  declared,  the  two  symptoms  which  stand 
out  as  being  especially  characteristic  of  it  are  vomiting  and 
wasting.  It  is  quite  true  that  now  and  again  pain  of  a  very 
severe  kind  is  the  prominent  symptom  and  that  vomiting 
may  be  absent,  but  this  must  be  regarded  as  an  uncommon 
type  of  case. 

Pain  is  present  in  all  cases  of  pyloric  stenosis  due  to  ulcer. 
It  may  not  be  the  chief  source  of  complaint,  but  there  always 
is  some  pain,  however  slight.  Usually  it  is  a  severe  pain.  In 
those  cases  which  are  of  recent  occurrence,  and  in  which  the 
ulcer  has  either  been  latent  or  of  rapid  evolution,  the  pain  is 
liable  to  be  less  marked  than  in  those  of  longer  duration. 
The  pain  and  its  accompaniments  of  tenderness,  hyper aesthesia, 
and  rigidity  are  so  very  similar  in  character  to  those  before 
the  onset  of  stenosis,  that  it  is  very  difficult  or  impossible  to 
draw  a  hard-and-fast  line,  and  say  that  this  or  that  quality  is 
characteristic  of  stenosis.  It  is,  therefore,  only  necessary  here 
to  draw  attention  to  a  few  points  which  appear  to  be  of  interest 
in  this  connection. 

The  time  relation  which  the  onset  of  the  pain  bears  to  the 
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ingestion  of  food  varies  considerably.  It  may  occur  at  once 
after  eating,  or  at  any  time  up  to  about  four  hours  later.  In 
perhaps  half  the  cases  it  occurs  within  the  first  half-hour,  and 
is  uncommonly  delayed  as  long  as  four  hours  in  its  appearance. 
On  inquiring  into  the  histories  of  cases  I  have  found  that  in 
most  cases  this  time  relation  has  been  observed  during  the 
whole  course  of  the  disease.  It  does  not  appear  that  the  con- 
dition of  pyloric  stenosis  is  more  commonly  associated  with 
pain  appearing  early  than  is  a  pyloric  ulcer  unassociated  with 
stenosis,  neither  is  it  usual  to  trace  the  gradual  shifting  of 
pain  from  the  later  towards  the  earlier  period  of  digestion  as 
stenosis  supervenes.  It  is,  however,  not  uncommon  for  the 
pain  to  become  more  or  less  constantly  present  as  the  case  pro- 
gresses, but  this  may  be  seen  in  the  absence  of  stenosis.  Some- 
times the  time  varies  in  the  same  case,  the  patient  stating  that 
it  comes  on  either  at  once  or  not  for  two  or  three  hours  after 
food;  in  other  cases  it  always  appears  during  the  later  period 
of  digestion.  The  position  of  the  pain  is  epigastric,  and  similar 
to  that  of  ulcer,  but  some  patients  state  that  it  is  situated  about 
the  umbilicus  or  below  this  point. 

The  pain  may  occur  in  paroxysms  apparently  independent 
of  the  meals,  and  the* patient  describes  these  attacks  as  griping, 
cramp-like,  or  doubling-up  pains .  These  pains  may  be  so  severe 
that  the  patient  rolls  over  and  curls  up  on  one  or  other 
side. 

Otherwise  the  general  character  of  the  pain  is  the  same  as  in 
uncomplicated  ulcer.  It  may  or  may  not  wake  the  patient  at 
night,  or  prevent  sleep.  It  is  more  often  relieved  by  vomiting 
than  not,  but  frequently  the  patient  may  be  in  doubt  whether 
he  is  so  relieved,  or  the  pain  may  disappear  for  a  short  time 
to  return  again.  In  the  uncommon  cases  when  vomiting  does 
not  occur,  the  patient  may  voluntarily  make  himself  vomit  to 
obtain  relief.  Sometimes  food  relieves  or  lessens  the  pain  for 
a  longer  or  shorter  time,  more  often  the  latter. 

The  pain  is  not  so  easily  relieved  by  treatment  as  when 
the  ulcer  is  uncomplicated,  and  occasionally  it  is  quite 
impossible  to  produce  much  effect  upon  the  case  by  medical 
treatment. 

Vomiting  is  a  more  characteristic  symptom  of  pyloric 
stenosis.  In  those  cases  of  ulcer  which  have  had  vomiting  as 
a  symptom  the  latter  alters  its  character  as  stenosis  supervenes, 
and  those  patients  who  have  never  vomited  usually  begin  to 
do  so  at  the  onset  of  this  complication.  It  is  uncommon  for 
vomiting  to  be  absent,  and  when  this  is  the  case  the  patient 
may  voluntarily  make  himself  sick  to  relieve  his  symptoms. 
In  cases  of  latent  ulcer  when  stenosis  occurs  vomiting  becomes 
from  the  first  the  prominent  symptom.  The  vomiting  may 
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occur  with  the  pain  after  meals,  as  in  simple  ulcer,  but  more 
characteristically  it  occurs  several  hours  after  a  meal  in  the 
evening,  or  even  at  longer  intervals.  In  the  latter  case  it  is 
probable  that  hypertonus  has  given  way  to  atony. 

It  relieves  the  pain  in  most  cases,  but  not  invariably.  There 
may  be  nausea  and  a  good  deal  of  retching,  but,  on  the  other 
hand,  the  vomiting  may  occur  without  any  effort  at  all.  Some- 
times it  is  explosive,  the  fluid  gushing  out  under  great  pressure. 
In  the  less  common  cases  in  which  the  vomiting  takes  place 
soon  after  meals  the  vomited  matter  consists  of  partially  altered 
food,  but  in  most  cases  it  is  a  watery  fluid. 

The  amount  varies,  but  usually  it  is  copious.  It  may  be 
one  or  several  pints.  It  may  have  a  bitter  taste,  but  more 
commonly  it  is  sour.  It  is  frothy  from  the  formation  of  gas 
in  the  stomach,  and  this  froth  collects  on  the  surface  of  the 
watery  fluid  as  a  scum.  The  fluid  itself  is  turbid,  and  com- 
monly brownish  in  colour.  It  may  be  sour-smelling  or 
occasionally  foul.  On  standing  it  deposits  solid  pieces  of  un- 
digested food  and  mucus.  Torulae  and  sometimes  sarcinse, 
together  with  various  bacteria,  particles  of  foodstuffs,  and 
perhaps  blood-corpuscles  and  pigment,  are  seen  on  micro- 
scopical examination  of  the  sediment. 

At  times  the  irritability  of  the  stomach  may  become  so  great 
that  this  reflex  is  set  up  with  the  greatest  ease,  all  forms  of 
food  are  rejected,  and  the  vomiting  becomes  incessant.  If  a 
patient  is  seen  in  this  condition  for  the  first  time  it  is  quite 
impossible  to  make  a  diagnosis  until  the  irritability  is  overcome 
by  rest  in  bed,  and  small,  frequent  milk-feeds.  Such  cases 
recover  too  quickly  to  have  been  examples  of  subacute 
attacks  of  catarrh.  When  the  vomiting  has  stopped,  it  is 
then  possible  to  make  the  necessary  observations  upon 
the  case. 

Wasting  depends  upon  the  degree  of  muscular  insufficiency 
and  retention  of  food.  It  is  always  present  in  varying  degrees, 
and  is  marked  in  advanced  cases .  The  patient  commonly  has 
a  good  colour,  the  skin  may  be  dry  and  the  extremities  often 
cool,  but  there  is  no  evidence  of  cachexia.  He  complains  of 
weakness,  and  tires  easily.  He  may  feel  chilly,  and  have  a 
low  temperature. 

The  symptoms  of  "  indigestion  "  do  not  differ  from  those  of 
simple  ulcer.  Fulness  and  flatulence  are  particularly  common 
symptoms.  Sour  eructations  also  occur.  The  appetite  is 
usually  poor  and  the  bowels  constipated,  although  sometimes 
the  appetite  may  not  vary  much  from  the  normal,  and  the 
bowels  may,  though  unusually,  be  regular.  Thirst  may  be 
present,  but  varies  considerably.  Salivation  may  accompany 
the  pain  and  precede  vomiting. 
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The  urine  is  usually  somewhat  diminished  in  amount  and 
in  acidity.  Its  phosphates  are  increased  and  the  chlorides 
diminished. 

Disturbance  of  the  action  of  the  heart,  leading  to  palpation 
or  irregularity  and  dyspnoea,  may  be  a  result  of  the  gastric 
dilatation. 

Gastric  vertigo  is  a  not  uncommon  occurrence. 

Tetany  is  a  very  serious  complication  of  pyloric  stenosis. 
It  is  a  rare  condition,  but  is  much  more  frequently  seen  in 
dilatation  of  the  stomach  due  to  ulcer  than  in  any  other  gastric 
disease.  Several  different  kinds  of  muscular  spasm  occur,  and 
some  authorities  include  them  all  under  the  term  "  tetany." 
Others  distinguish  tetanoid  spasms  from  tetany  proper.  In 
the  present  state  of  our  knowledge  it  is  impossible  to  decide 
this  point. 

Bouveret  and  Devic  [8]  describe  gastric  tetany  as  occurring 
in  three  clinical  forms,  and  their  classification  appears  to  me 
very  useful. 

1.  Tetany  proper,  in  which  the  contractions  are  limited  to 
the  limbs.     This  is  the  most  common  form. 

2.  More  or  less  generalized  spasms,  which  first  appear  in  the 
limbs  as  in  the  preceding  form,  and  then  invade  the  head,  neck, 
and  trunk.     Sometimes  clonic  intermittent  convulsions  occur. 
This  form  is  serious,  and  prolonged  contraction  of  the  respira- 
tory muscles  may  lead  to  asphyxia. 

3:  Tonic  and  clonic  generalized  convulsions,  with  loss  of 
consciousness,  followed  by  coma.  This  form  stimulates 
epilepsy. 

The  three  above  forms  may  occur  in  the  same  person. 

The  most  prominent  symptom  is  the  muscular  spasm.  It 
may  be  the  first  symptom,  but  is  usually  preceded  by  tingling 
or  burning  sensations  in  the  extremities.  Severe  vomiting  is 
almost  a  constant  precursor.  Death  may  occur  in  the  first 
attack,  which  may  have  lasted  a  few  hours  only.  On  the  other 
hand,  a  long  interval  of  health  may  in  rare  cases  separate 
previous  attacks  from  the  fatal  one. 

Percussion  of  the  abdomen  or  the  passage  of  a  stomach-tube 
have  excited  attacks. 

The  spasm  sets  in  suddenly  as  a  rule  in  the  hands,  which  feel 
s.tiff,  and  then  become  fixed.  The  joints  of  the  fingers  are 
extended,  and  the  metacarpo-phalangeal  articulations  flexed; 
the  palm  is  hollowed,  and  the  thumb  adducted.  The  wrist 
and  elbow  are  usually  flexed,  and  the  arm  adducted.  The  toes 
are  flexed,  and  the  feet  extended  and  inverted ;  the  knees  are 
usually  extended,  and  the  thighs  may  be  adducted.  When  the 
trunk  is  affected,  the  abdomen  is  rigid,  and  there  may  be  slight 
opisthotonos  and  fixation  of  the  thorax,  with  short  and  super- 
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ficial  respirations.  Affection  of  the  head  and  neck  leads  to 
clenching  of  the  jaws  and  rigidity  of  the  sterno-mastoids,  and 
sometimes  involvement  of  the  tongue,  larynx,  and  pharynx. 
The  palpebral  fissure  is  narrowed,  and  the  pupils  contracted 
and  perhaps  immobile.  The  movements  are  interfered  with, 
and  severe  cramp-like  pains  occur  in  the  muscles.  Fibrillary 
contractions  have  been  observed. 

During  sleep  the  spasm  abates  somewhat,  but  attacks  may 
commence  at  this  time.  The  attack  lasts  from  a  few  minutes 
to  a  few  hours,  and  recurs  again  after  an  interval,  during  which 
the  nerves  and  muscles  are  increased  in  their  excitability. 

Percussion  of  a  nerve  causes  a  contraction  of  the  muscles 
supplied  by  it.  An  attack  of  spasm  may  be  excited  in  ?, 
limb  by  compression  of  the  artery  and  nerves,  as  shown  by 
Trousseau.  There  is  also  an  increased  electrical  excitability 
of  the  nerves  of  the  affected  parts.  The  knee-jerks  may  be 
normal,  but  owing  to  the  spasm  may  not  be  obtained. 

Perspiration  may  be  seen,  and  occasionally  also  redness  and 
oedema  of  the  parts  involved.  There  may  be  a  slight  rise  of 
temperature,  and  increase  in  the  frequency  of  the  pulse. 

Albumin  is  sometimes  seen  in  the  urine.  Mental  symptoms 
may  occur,  and  occasionally  intense  headache.  Delirium, 
persistent  increase  in  the  frequency  of  the  pulse  and  of  respira- 
tion, and  coma  often  precede  the  fatal  termination. 

Physical  Signs. — The  tongue  is  usually  coated  with  a  white 
or  yellowish  fur.  It  is  often  flabby  and  tooth-indented,  and 
usually  fairly  moist.  It  is  not  customary  to  see  a  very  dry 
tongue,  and  I  have  frequently  seen  the  tongue  quite  clean 
and  moist. 

The  examination  of  the  abdomen  is  conducted  as  has  been 
described,  and  it  is  not  necessary  to  repeat  here  what  has  been 
said  about  the  tenderness  and  its  concomitants. 

The  SIMPLE  PHYSICAL  EXAMINATION  of  the  abdomen  is 
rendered  comparatively  easy  and  valuable  in  most  cases  by 
the  emaciation  which  is  present,  and  which  is  evidenced  by 
the  visibility  of  the  lower  ribs  and  costal  margin,  and  the  thin 
and  often  wrinkled  skin  covering  the  abdomen. 

The  conditions  which  are  to  be  particularly  looked  for  are 
dilatation  of  the  stomach,  with  which  is  often  associated 
gastroptosis,  excessive  peristalsis,  and  a  tumour.  The  physical 
signs  obtained  depend  upon  the  condition  of  the  stomach 
contents  at  the  time  of  examination. 

On  inspection  a  swelling  will  be  seen  situated  in  the  epigastric 
and  left  hypochondriac  regions,  and  reaching  to  varying  degrees 
below  the  umbilicus.  The  lower  curved  border  of  this  swelling 
is  sometimes  particularly  sharp  and  well  marked,  and  repre- 
sents the  greater  curvature  of  the  stomach.  Sometimes  the 
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swelling  is  altogether  below  the  umbilicus,  in  which  case 
gastroptosis  is  present,  and  the  smaller  curvature  of  the 
stomach  or  upper  edge  of  the  swelling  can  be  seen  at  the  level 
of  the  umbilicus  or  even  lower.  The  epigastrium  in  such  cases 
is  retracted,  and  the  umbilical  and  hypogastric  regions  unduly 
prominent. 

Peristalsis  can  be  quite  commonly  seen.  The  portion  of  the 
swelling  to  the  left  of  the  umbilicus  becomes  gathered  up  into 
a  rounded  protuberance,  the  size  of  the  fist,  and  as  this  slowly 
subsides  a  second  one  slowly  appears  on  the  right-hand  side. 
The  peristalsis  may  be  accompanied  by  a  paroxysm  of  pain,  and 
the  patient  may  voluntarily  state  that  when  an  attack  of  pain 


FIG.  10. — DIAGRAM  TO  ILLUSTRATE  THE  DIFFERENCE  BETWEEN  DILATATION  OF 
THE  STOMACH  AND  GASTROPTOSIS. 

In  each  case  the  stomach  was  distended  with  C02,  and  the  curvatures,  which  were 
easily  visible,  outlined  with  a  blue  pencil. 

A.  Dilatation  of  the  stomach  in  association  with  pyloric  stenosis  (U.C.H.  O.-P. 

Department,    1910,   Dr.   Bolton,   No.   997).     Gastro  -  enterostomy  was  per- 
formed. 

B.  Gastroptosis,  with  some  dilatation  of  the  stomach  in  association  with  neph- 

roptosis  (U.C.H.,  1911,  Dr.  Russell,  Reg.  No.  573). 

occurs,  a  lump  rises  up  in  the  "stomach."  On  the  other  hand, 
vigorous  peristalsis  may  occur  in  the  complete  absence  of  pain. 
The  outline  of  the  stomach,  or  the  swelling  caused  by  it,  is 
not  always  seen  with  the  ease  described  above,  and  sometimes 
in  such  cases  it  can  be  made  out  only  when  peristalsis  is  visible. 
-The  peristalsis  is  likewise  not  uncommonly  absent.  It  may  be 
brought  out  by  manipulation,  or  by  making  the  patient  drink 
some  liquid,  or  by  distending  the  stomach  with  C02  or  air.  But 
sometimes  all  efforts  to  elicit  it  are  fruitless,  and  on  another 
occasion  it  may  be  evoked  with  great  ease.  It  may  be  quite 
slight,  and  merely  represented  by  a  dimpling  of  the  abdominal 
wall  in  the  region  of  the  umbilicus,  and  a  very  slight  movement 
on  each  side. 
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Palpation  reveals  an  elastic  tumour  with  more  or  less  definite 
outlines  of  the  shape  seen,  and  this  may  sometimes  be  felt  to 
stiffen  under  the  hand.  It  is  much  more  definitely  felt  when 
peristalsis  is  active,  but  sometimes  cannot  be  felt  at  all. 

The  splash  sound  is  valuable  evidence  of  dilation  if  used  with 
the  precautions  I  have  already  mentioned.  In  some  cases 
without  the  least  difficulty  a  slight  jerk  of  the  abdominal  wall 
will  give  rise  to  a  marked  splash  sound  heard  from  above  the 
umbilicus  to  within  a  short  distance  of  the  pubes.  If  there  is 
much  dilatation,  a  small  quantity — e.g.,  200  c.c. — of  water 
introduced  into  the  empty  stomach  will  cause  marked 
splashing. 

The  characters  of  a  tumour  due  to  thickening  round  an  ulcer 
have  already  been  described. 

Percussion  is  not  of  much  use  if  the  stomach  contains  a  large 
quantity  of  fluid  and  only  a  small  amount  of  gas,  and  the  same 
remark  applies  to  auscultatory  percussion.  If,  however,  the 
stomach  is  washed  out,  and  distended  with  air  or  CO2  by  the 
administration  of  50  grains  of  tartaric  acid  and  60  grains  of 
sodium  bicarbonate  separately,  the  organ  can  easily  be  per- 
cussed out,  and  all  the  other  physical  signs  more  surely 
elicited  (Fig.  10).  I  have  distended  the  stomach  with  C02 
on  a  great  number  of  occasions,  and  never  found  any  bad 
effects  to  result  in  cases  of  pyloric  obstruction.  I  do  not  make 
a  practice  of  doing  this  in  every  case,  and  I  have  already 
mentioned  that  it  may  not  be  free  from  danger  in  ulcer  of  the 
stomach,  but  now  and  then  one  meets  with  a  case  in  which 
it  is  of  the  greatest  value,  and  by  means  of  which  the  size  and 
position  of  the  stomach  can  be  at  once  ascertained,  and  there 
is  certainly  very  little  danger  of  damaging  an  ulcer  causing  the 
pyloric  obstruction.  When  the  stomach  is  much  dilated  and 
atonic,  it  does  not  distend  into  such  a  tight  tumour  as  when 
it  is  smaller  and  hypertonic. 

The  CAPACITY  of  the  stomach  is  estimated  by  filling  the 
organ  with  water,  and  will  in  some  cases  be  found  to  be  several 
pints.  The  atonic  stomach  fills  more  rapidly  and  easily  than 
the  hypertonic,  but  the  fluid  flows  out  more  slowly. 

The  BATE  OF  EMPTYING  of  the  stomach  is  estimated  by  giving 
a  full  meal,  and  washing  out  the  organ  a  certain  number  of 
hours  afterwards,  according  to  the  kind  of  food  that  has  been 
administered.  The  stomach  should  be  empty  from  six  to 
seven  hours  after  a  full  dinner,  as  described  in  a  previous 
chapter.  Currants  or  other  easily  identified  substances  are 
frequently  mixed  with  the  meal,  but  perhaps  this  is  not  of  so 
much  value  as  has  been  thought,  because  some  substances 
pass  out  of  the  stomach  much  quicker  than  others,  and  such 
articles  as  peas  or  currants  may  be  retained  in  the  stomach, 
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and  mix  with  subsequent  meals.  If  delayed  emptying  of  the 
stomach  is  found  to  occur,  the  next  step  is  to  find  out,  by  passing 
the  tube  in  the  morning  after  a  test-meal  given  the  previous 
evening,  whether  absolute  insufficiency  is  present,  in  which 
case  there  is  always  some  food  remaining  in  the  stomach. 
The  stomach  may  be  found  empty  in  the  morning  if  it  has 
been  washed  out  before  giving  the  evening  test-meal,  whereas 
it  may  still  contain  food  remnants  if  the  test-meal  be  given 
without  previous  washing  out. 

The  X  RAYS,  as  I  have  previously  described,  are  useful  in 
confirming  the  above  points  with  regard  to  the  size,  shape,  and 
position,  the  elasticity,  and  the  rate  of  emptying  of  the  stomach. 
The  action  of  the  pylorus  can  also  be  determined. 

Peristalsis  will  be  seen  to  be  increased,  and,  notwithstanding 
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FIG.  11. — DIAGRAM  TO  ILLUSTRATE  THE  SHAPE  AND  POSITION  OF  THE  NORMAL 
STOMACH  AND  ITS  RATE  OP  EMPTYING  AFTER  THE  ADMINISTRATION  OF  A 
BISMUTH  MEAL. 

The  outlines  were  traced  upon  the  glass  screen  with  a  blue  pencil.  The  first 
figure  was  seen  at  10.15  a.m.  immediately  after  the  meal  was  eaten,  the 
second  and  third  at  12  p.m.  and  2.15  p.m.  respectively. 

this  fact,  there  will  be  retention  of  food  beyond  the  normal 
time,  and  the  stomach  will  be  found  to  be  dilated. 

If  the  tone  of  the  stomach  is  normal,  the  bismuth  shadow  will 
be  seen  in  the  form  of  a  vertical  column  below  the  air  space. 

If  the  tone  is  deficient,  the  bismuth  will  assume  a  lower  level, 
or  will  settle  at  the  bottom  and  take  the  form  of  a  crescent- 
shaped  mass  outlining  the  lower  part  of  the  greater  curvature 
(Figs.  11,  12,  and  13). 

The  food  is  in  general  retained  for  varying  periods  of  time  in 
proportion  to  the  degree  of  constriction,  but  in  early  cases  the 
emptying  may  be  normal,  although  marked  stenosis  is  present. 
Peristalsis  may  be  good,  although  the  stomach  is  dilated  and 
atonic,  and  may  be  seen  to  begin  high  up  in  the  fundus. 

Other  methods  have  been  introduced  for  estimating  the  rate 
of  emptying  of  the  stomach — for  instance,  the  administration 
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of  salol,  olive-oil,  etc.,  but  they  are  unnecessary,  and  not  so 
useful  and  reliable  as  those  described  above. 

AN    EXAMINATION    OF   THE    STOMACH    CONTENTS  after  a   test- 

meal  is  necessary  in  all  cases  of  pyloric  stenosis,  and  is  harmless. 
When  the  test-meal  is  withdrawn,  it  is  at  once  noticeable  that 
the  amount  returned  is  excessive. 
In  most  cases  of  stenosis  due  to  ulcer  the  percentage  of  the 
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FIG.  12. — DIAGRAM  TO  ILLUSTRATE  THE 
DELAY  WHICH  OCCURS  IN  THE  EMPTYING 
OF  THE  STOMACH  IN  THE  CONDITION  OF 
ADVANCED  PYLORIC  STENOSIS. 

The  figures  were  outlined  on  the  screen. 
The  first  was  seen  at  10  a.m.,  and  the 
remaining  three  at  12  p.m.,  4  p.m.,  and 
6  p.m.  respectively.  There  is  a  spasmodic 
contraction  in  the  first  figure.  (U.C.H. 
O.-P.  Department,  1910,  Dr.  Bolton, 
No.  1024.)  Gastro-enterostomy  was  per- 
formed. 


FIG.  13. — DIAGRAM  TO  ILLUSTRATE  THE 
DELAY  WHICH  OCCURS  IN  THE  EMPTYING 
OF  THE  STOMACH  IN  THE  CONDITION  OF 
ADVANCED  PYLORIC  STENOSIS. 

The  stomach  is  markedly  atonic,  as  seen 
by  the  crescentic  shadow  below  the  um- 
bilicus. The  figures  were  outlined  on  the 
screen.  The  first  was  seen  at  11.40  a.m. 
immediately  after  the  meal,  and  the  re- 
maining three  at  2.30  p.m.,  4  p.m.,  and 
5.40  p.m.  respectively.  (U.C.H.  O.-P. 
Department,  1910,  Dr.  Bolton,  No.  1057.) 
Gastro-enterostomy  was  performed. 


total  hydrochloric  acid  secreted  is  increased.  Hypersecretion 
of  gastric  juice  may  also  be  present.  In  a  certain  proportion 
of  cases  the  percentage  of  HC1  is  normal  or  diminished.  Hyper- 
acidity due  to  excess  of  HC1  is  so  frequently  present  that  it  is  a 
very  important  diagnostic  sign.  When  the  HC1  is  in  normal 
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or  increased  percentage  there  is  no  lactic  acid  fermentation, 
although,  as  has  been  stated,  there  may  be  putrefaction  of 
proteins,  with  development  of  H2S,  according  to  Boas.  Torulae 
and  sarcinae  are  also  present.  When  the  total  HC1  is  dimin- 
ished, bacterial  fermentation  of  carbohydrates  occurs,  and  lactic 
and  butyric  acids  are  found.  The  following  two  analyses  are 
given  as  examples.  In  the  first  the  HC1  is  excessive,  in  the 
second  diminished. 

1.*  Total  acidity  ..  ..  ..     0-310  per  cent. 

Free  HC1  . .  . .  . .  . .     0-073 

Protein  HC1  . .  . .  . .     0-20076 

Total  HC1    . .  . .  . .     0-27375 

No  organic  acids  present.     Mucin. 

2.f  Total  acidity  . .  . .  . .     0-21  per  cent. 

Free  HC1  . .  . .  . .  . .     0-02 

Protein  HC1  . .  . .  . .     0-04 

Total  HC1     . .  . .  . .     0-06 

Lactic  and  butyric  acids  present.     Test  for  blood  positive. 

Diagnosis. — The  diagnosis  of  pyloric  stenosis  depends  upon 
a  recognition  of  the  difficulty  which  the  stomach  experiences 
in  emptying  itself.  This  difficulty  is  not  apparent  until  some 
delay  in  the  emptying  and  resulting  dilatation  and  hypertrophy 
of  the  organ  have  supervened. 

Until  a  certain  degree  of  muscular  insufficiency  and  resulting 
motor  delay  have  set  in,  the  characteristic  vomiting  and  wasting 
do  not  commence,  and  with  most  patients  in  the  normal  con- 
dition of  nutrition  a  slight  degree  of  hypertrophy  and  dilatation 
cannot  be  recognized.  The  aim  of  diagnosis  in  the  future  is 
to  recognize  these  slighter  degrees  of  the  disease. 

Having  discovered  that  there  is  present  a  certain  degree  of 
delay  in  the  emptying  of  the  organ,  the  first  question  presented 
to  the  physician  relates  to  whether  the  delay  is  due  to  muscular 
insufficiency  resulting  from  OBSTRUCTIVE  OR  NON-OBSTRUCTIVE 
DISEASE.  Sometimes  the  diagnosis  may  be  made  at  a  glance, 
but  in  other  cases  it  can  only  be  arrived  at  after  a  careful 
consideration  of  the  history,  together  with  the  symptoms  and 
physical  signs. 

The  history  of  an  obstructive  case  will  reveal  one  of  the 
known  causes ;  the  onset  is  more  definite,  and  the  course  more 
rapid  than  are  those  of  a  non-obstructive  case,  in  which  the 
whole  course  suggests  some  form  of  "  chronic  indigestion  "  or 
gastritis,  resulting  from  local  or  general  causes. 

*  U.C.H.  O.-P.  Department,  1910,  Dr.  C.  Bolton,  No.  1024. 

tlU.C.H.  Medical  Case-Books,  1908,  Dr.  Risien  Russell,  vol.  dcxcv.,  p.  194. 
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The  pain  in  obstructive  dilatation  is  usually  much  more 
prominent  and  severe  than  in  the  non-obstructive  form,  in 
which  it  is  a  common  occurrence  for  little  or  no  pain  to  occur. 

Vomiting  is  more  likely  to  be  accompanied  by  pain,  par- 
ticularly severe  pain;  it  is  liable  to  be  more  frequent,  and 
therefore  to  contain  more  solid  matter,  more  explosive,  and 
more  complete  in  pyloric  stenosis  than  in  atonic  dilatation. 

The  wasting  in  pyloric  stenosis  usually  occurs  more  rapidly. 

The  history  and  chief  symptoms,  however,  even  when  taken 
together,  may  be  by  no  means  diagnostic. 

There  are  two  physical  signs  which  are  diagnostic  of  pyloric 
stenosis.  The  first  is  visible  peristalsis,  which  is  often  very 
marked  and  easily  produced,  and  which  is  absent  in  atonic 
dilatation.  The  second  is  the  presence  of  a  tumour  in  con- 
nection with  the  pylorus. 

The  capacity  of  the  stomach  or  the  degree  of  dilatation  may 
be  of  some  value,  because  in  atonic  cases  it  is  moderate  as  a 
rule,  whilst  it  may  be  extreme  in  stenosis. 

The  condition  of  tonicity  of  the  stomach  and  the  activity  of 
peristalsis  are  of  importance.  Hypertonicity  invariably  means 
stenosis.  The  stomach  may  be  atonic  in  the  condition  of 
stenosis,  but  it  is  invariably  so  in  non-obstructive  cases. 

The  degree  of  retention  of  food  is  of  no  real  value  in  the 
diagnosis,  except  in  combination  with  other  signs. 

Hyperchlorhydria,  in  conjunction  with  marked  retention  of 
food,  is  distinctly  in  favour  of  stenosis . 

Too  much  stress  should  not  be  laid  upon  the  results  of 
treatment,  because  in  the  less  severe  degrees  of  stenosis  lavage 
and  systematic  dieting  may  so  restore  the  muscular  power  of 
the  stomach  that  definite  improvement  results.  It  is,  of 
course,  true  that  in  more  advanced  degrees  of  stenosis  medical 
treatment  does  not  result  in  the  improvement  which  is  seen  in 
the  non-obstructive  cases. 

Having  decided  that  the  case  is  one  of  pyloric  stenosis,  the 
next  step  in  the  diagnosis  which  should  engage  the  attention  of 
the  physician  is  whether  the  cause  is  a  MALIGNANT  OR  NON- 
MALIGNANT  one.  Certain  points  have  already  been  referred 
to  in  the  general  diagnosis. 

The  history  may  be  of  no  value,  because  some  cases  of  cancer 
give  a  history  corresponding  to  that  of  ulcer.  Carcinoma  of 
the  stomach  may  occur  in  the  subject  of  "  chronic  indigestion," 
or  in  a  person  who  gives  absolutely  no  history  of  gastric 
disease.  We  have  also  seen  that  stenosis  due  to  ulcer  may 
occur  in  an  individual  who  dates  the  onset  of  his  symptoms  from 
a  few  weeks  or  months  previously.  Carcinoma  usually  occurs 
in  subjects  over  forty  years  of  age,  but  perhaps  this  point  is 
of  no  great  value. 
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The  course  of  malignant  obstruction  is  rapid,  with  a  more 
progressive  development  of  wasting  and  feebleness. 

The  tumour  may  be  larger,  more  nodular,  harder,  and  more 
adherent  in  malignant  disease,  but  it  may  be  impossible  to 
distinguish  between  the  simple  and  malignant  tumour  even 
at  an  operation. 

The  affection  of  glands  is  important,  as  in  ulcer  there  is  only 
very  slight  enlargement  of  the  glands  in  the  immediate  vicinity 
of  the  ulcer. 

Metastases  only  occur  in  malignant  disease. 

Examination  of  the  stomach  contents  is  of  great  value.  Cancer 
of  the  stomach  causes  a  gradual  and  progressive  diminution 
in  the  secretion  of  HC1.  It  is  true  that  in  pyloric  cancer  the 
HC1  persists  longer  than  in  cancer  of  the  fundus,  and  also 
that  occasionally  it  may  be  present  in  excess.  A  difficulty 
of  diagnosis  may  therefore  occur  in  early  cases.  We  must,  how- 
ever, remember  that  these  cases  are  the  exceptions,  and  that 
when  the  patient  comes  under  observation  the  percentage  of 
HC1  secreted  is  in  the  vast  majority  of  cases  diminished. 
It  is  diminished  in  a  sufficient  number  to  make  the  test  of 
great  value,  when  compared  with  the  fact  that  the  HC1  is 
increased  in  the  vast .  ma  jority  of  cases  of  non-malignant 
obstruction.  All  cases  of  cancer  show  a  diminution  in  the 
HC1  secreted  in  perhaps  80  to  90  per  cent,  of  cases.  The 
ferments  are  also  diminished.  It  is  only  in  a  small  percentage 
of  cases  that  the  HC1  is  diminished  in  pyloric  ulcer.  The 
presence  of  organic  acids,  as  indicating  carbohydrate  fermenta- 
tion, together  with  a  diminution  in  the  percentage  of  HC1 
secreted,  are  greatly  in  favour  of  malignant  as  against  non- 
malignant  pyloric  stenosis. 

The  microscopical  examination  of  the  gastric  fluid  has  already 
been  alluded  to  in  the  chapter  on  general  diagnosis. 

It  is  in  some  cases  impossible  to  distinguish  between  the 
two  conditions. 

If  the  diagnosis  of  non-malignant  stenosis  has  been  arrived 
at,  and  if  a  pyloric  tumour  is  present,  ulcer  may  be  usually 
diagnosed  with  confidence.  If  a  tumour  cannot  be  felt,  the 
case  must  be  diagnosed  by  the  history  of  the  illness,  and  it  is 
well  to  remember  that  of  the  causes  of  non-malignant  obstruc- 
tion chronic  ulcer  is  by  far  the  commonest.  Perigastric 
adhesions  due  to  causes  other  than  ulcer — e.g.,  gall-stones,  etc. 
— can  only  be  recognized  by  obtaining  some  distinct  evidence 
of  the  primary  disease  in  the  history  or  in  the  physical  signs 
and  symptoms.  Rare  causes  of  pyloric  obstruction,  such  as 
pressure  by  a  tumour,  polypus  of  the  stomach,  fibrous  stenosis, 
and  other  conditions,  must  if  possible  be  diagnosed  by  some 
characteristic  symptom  or  sign,  and  the  absence  of  evidence  of 
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ulcer,  but  it  is  quite  impossible  to  formulate  any  rules  to  guide 
the  physician  in  the  recognition  of  such  conditions.  If  stenosis 
of  the  duodenum  occurs  beyond  the  ampulla,  there  will  be  a 
constant  back-flow  of  bile  into  the  stomach,  otherwise  duodenal 
stenosis  may  be  quite  indistinguishable.  A  high  degree  of 
gastroptosis  may  obstruct  the  pylorus,  and  cause  visible 
peristalsis  to  some  extent.  The  difficulty  in  such  cases  is  to 
exclude  a  pyloric  ulcer. 

Prognosis. — It  seems  hardly  worth  while  discussing  the  prog- 
nosis of  a  disease  which  invariably  leads  to  prolonged  misery, 
and  finally  terminates  fatally  in  a  longer  or  shorter  time  unless 
relieved  by  surgical  intervention.  If  operated  upon,  the 
majority  of  cases  recover,  and  very  few  die  from  the  effect 
of  the  operation  (2  or  3  per  cent.).  Many  statistics  of  opera- 
tions have  been  published,  and  they  all  agree  that  the  vast 
majority  of  cases  are  cured  and  the  remainder  relieved. 
W.  J.  Mayo  [9]  states  that  of  duodenal  ulcers  and  gastric  ulcers 
obstructing  the  pylorus,  98  per  cent,  are  cured.  Other  esti- 
mates are  more  moderate;  for  instance,  Sherren  [10]  obtained 
about  80  per  cent.,  or  perhaps  a  little  higher,  of  cures  after 
two  years.  It  is  not  necessary  to  quote  these  statistics,  because 
the  fact  is  now  quite  established. 

Tetany  is  a  very  grave  complication,  about  75  per  cent, 
being  given  as  the  mortality,  but  by  surgical  means  this  con- 
dition may  be  relieved,  as  Mayo  Robson  [11]  first  pointed  out. 

Treatment. — Medical  relief  may  be  temporarily  given  to  this 
condition  by  lavage  and  dieting,  and  the  patients  sometimes 
put  on  weight,  but  in  all  cases,  at  the  earliest  possible  moment 
when  a  diagnosis  is  arrived  at,  surgical  aid  should  be  sought. 
The  operation  to  be  performed  is  posterior  gastro-jejunostomy, 
which  is  a  short-circuiting  operation,  and  therefore  essentially 
suitable  for  the  treatment  of  a  disease  in  which  the  outlet  of 
the  stomach  is  obstructed.  If  a  doubt  exists  as  to  the  nature 
of  any  tumour  at  the  pylorus,  it  should  be  excised  if  possible. 
A  certain  number  of  cases  develop  pain  after  the  operation, 
and  are  returned  to  the  physician,  who  should  treat  them  on 
the  lines  laid  down  for  chronic  ulcer. 
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2.  HOUR-GLASS  CONTRACTION. 

In  this  variety  the  constriction  divides  the  stomach  into  two 
halves.  In  very  rare  cases  three  or  even  four  compartments 
may  be  present. 

That  the  stomach  may  be  divided  into  two  parts  has  been 
known  for  a  great  number  of  years.  Morgagni  [1]  describes  it, 
and  mentions  the  names  of  several  other  observers  who  had 
also  seen  the  condition.  He  evidently  thought  that  some  cases 
had  existed  from  birth,  but  from  the  accounts  of  some  of  his 
cases  there  is  no  doubt  that  they  were  the  results  of  disease. 
However,  it  has  been  held  that  acquired  hour-glass  contraction 
is  very  rare,  most  cases  being  described  as  of  congenital  origin 
even  within  the  last  few  years,  but  the  developments  of  surgery 
have  shown  that  this  condition  is  far  from  being  uncommon 
as  the  result  of  ulcer. 

Several  Continental  observers  have  fully  described  this  com- 
plication of  gastric  ulcer,  and  illustrated  it  by  cases  upon  which 
they  have  operated.  Amongst  these  observers  may  be  men- 
tioned Wolfer  [2]  in  1895,  and  Von  Eiselsberg  [3]  in  1899.  In 
this  country  operations  had  also  revealed  the  condition.  Watson 
Cheyne  [4]  in  1898  operated  upon  a  case  which  had  been 
previously  diagnosed  as  hour-glass  stomach.  In  1904  Moyni- 
han  [5]  in  particular  drew  attention  to  its  frequency,  which 
in  his  practice  amounted  to  about  10  per  cent,  of  cases  operated 
upon.  This  is  undoubtedly  too  high  an  estimate  when  all 
cases  are  included.  Females  are  more  frequently  affected  than 
males. 

Pathology. — The  condition  arises  from  a  chronic  ulcer 
situated  upon  the  lesser  curvature  of  the  stomach.  The  ulcer 
is  of  the  saddle-shaped  variety.  It  may  be  completely  healed 
or  partially  healed,  but  in  either  case  the  contraction  of  its 
base  draws  up  the  greater  curvature,  which  is  thus  approxi- 
mated to  the  lesser,  dividing  the  cavity  of  the  stomach  into 
two  parts.  It  may  also  arise  from  the  cicatrization  of  several 
acute  ulcers,  in  which  case  there  is  no  extensive  scarring  nor 
adhesion  visible  externally.  The  ulcer  is  usually,  but  not 
always,  adherent  posteriorly  to  the  pancreas,  or  to  the  under- 
surface  of  the  liver,  or  to  the  anterior  abdominal  wall,  and 
there  is  no  doubt  that  this  condition  of  fixation  largely  con- 
tributes to  the  production  of  the  deformity,  both  by  the  con- 
traction of  the  adhesions  and  by  the  tendency  of  the  pouches 
to  sink  down. 

I  have  already  drawn  attention  to  the  condition  of  spasmodic 
hour-glass  contraction  of  the  stomach  resulting  from  an  ulcer 
on  the  lesser  curvature,  and  there  is  little  doubt  that  this 
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muscular  spasm  referred  to  in  a  previous  section  is  a  factor  in 
producing  the  narrowing. 

Ulcers  produced  by  corrosive  poisoning  are  likewise  capable 
of  producing  hour-glass  contraction. 

The  position  of  the  constriction  varies,  but  it  is  most  fre- 
quently seen  near  the  pyloric  end  of  the  stomach,  so  that  the 
cardiac  pouch  is  larger  than  the  pyloric.  It  may,  however,  be 
situated  near  to  the  cardiac  orifice,  so  that  the  cardiac  pouch 
is  quite  small — in  fact,  very  little  larger  than  a  hen's  egg,  as 
in  a  case  described  by  Rowlands  [6]. 

The  condition  of  the  pouches,  with  regard  to  size,  varies. 
The  cardiac  pouch  is  usually  dilated.  The  pyloric  pouch  may 
be  smaller  than  would  be  expected,  and  in  fact  somewhat 
contracted,  but,  on  the  other  hand,  dilatation  is  commoner. 
The  dilatation  of  the  pyloric  pouch  is  of  two  kinds .  In  a  certain 
number  of  cases  of  hour-glass  contraction  the  pylorus  is 
stenosed,  and  in  this  case  the  pyloric  pouch  is  dilated.  On  the 
other  hand,  this  pouch  may  be  dilated  in  the  absence  of  any 
pyloric  stenosis,  in  which  case  it  is  in  a  condition  of  simple 
atony,  probably  the  result  of  muscular  insufficiency.  Viewed 
from  the  outside,  the  appearance  of  the  stomach  varies  accord- 
ing to  the  degree  of  constriction.  When  the  latter  is  slight,  the 
appearance  of  the  empty  stomach  may  be  almost  normal,  and 
the  hour-glass  shape  only  prominently  displayed  when  the 
stomach  is  distended  with  air.  On  the  other  hand,  the  con- 
striction may  be  so  extreme  as  to  admit  a  small  catheter  only. 
Between  these  two  extremes  are  ah1  degrees  of  narrowing,  the 
smaller  admitting  one  finger  or  more,  the  larger  varying  in 
diameter  almost  up  to  that  of  the  normal  stomach.  In  the 
higher  degrees  the  constricted  portion  has  the  appearance  of  a 
narrow  stalk  connecting  the  two  distended  pouches.  The 
wall  may  be  very  dense  and  thick,  and  externally  is  scarred 
and  commonly  adherent. 

The  original  ulcer  may  be  found  to  have  healed  or  be  still 
open,  and  one  or  more  fresh  ones  may  be  situated  in  the 
vicinity.  Occasionally  perforation  occurs  near  the  stricture. 

Symptoms. — There  are  no  symptoms  which  can  be  said  to 
characterize  hour-glass  stomach.  The  symptoms  are  either 
those  of  a  very  severe  case  of  chronic  gastric  ulcer  or  of  pyloric 
stenosis,  and  in  rare  cases,  when  the  constriction  is  near  the 
cardia,  the  case  simulates  one  of  cesophageal  obstruction. 

The  percentage  of  HC1  secreted  varies,  but  it  is  usually  low. 
As  an  example  the  following  case*  may  be  quoted : 

E.  P.,  female,  aged  fifty  years,  married,  was  admitted  to 
University  College  Hospital  on  November  26,  1909.  She  had 
suffered  from  attacks  of  pain  in  the  abdomen  and  vomiting  for 

*  U.C.H,  Medical  Case-Books,  Dr.  Risien  Russell,  vol.  dccviii.,  p.  31. 


PLATE  XXXIV 


FIG.  i.     PHOTOGRAPH,    MUCH    REDUCED  IN  SIZE,  OF  AN 

HOUR-GLASS     STOMACH       DUE      TO      CICATRISATION     OF     A 

CHRONIC    ULCER. 

The  cardiac  pouch  is  dilated,  and  the  pyloric  pouch  contracted  up  to 
the  size  of  the  small  intestine.     A  perforation  is  present  at  the  constric- 
tion behind.     (U.C.H.  Museum  Med.  Cat.  No.  3054.) 


FIG.    2.      DRAWING    OF    THE    SCAR    OF    AN 

ULCER     SEEN      THROUGH      THE     GASTROSCOFE 

AND    REFERRED   TO   ON    PAGE   273. 

Extending  from  the  scar  downwards  and  to  the  left  is  the 

sharp  edge  of  the  orifice  leading  from  the  cardiac  into 

the   pyloric   pouch.       The    case    was  one   of  hour-glass 

stomach. 
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the  past  twenty-four  years.  The  first  attack  was  chiefly  one 
of  vomiting  without  much  pain,  the  vomited  matter  being  a 
bitter  fluid.  It  came  on  quite  suddenly,  and  lasted  a  few  weeks . 
One  attack  was  definitely  brought  on  by  pleurisy.  She  had 
these  attacks  at  irregular  intervals  until  sixteen  years  ago, 
when  she  was  confined,  and  from  then  till  the  present  time  the 
attacks  had  been  more  frequent  and  severe.  For  the  past  five 
weeks  she  had  had  more  severe  pain,  and  it  was  situated  lower 
in  the  abdomen.  It  was  described  as  a  sharp  sensation  in 
the  epigastrium  and  umbilical  regions  striking  up  into  the 
oasophagus,  and  coming  on  about  half  an  hour  after  food. 
The  vomiting  was  not  related  to  meals,  it  did  not  occur  at 
night,  and  the  material  vomited  was  never  in  large  amount. 
The  symptoms  were  not  relieved  by  food.  There  was  some 
flatulence  also.  The  bowels  were  usually  regular,  but  had  not 
been  so  for  the  past  five  weeks.  She  was  wasted  and  pale. 
The  tongue  was  slightly  furred,  and  the  breath  offensive.  The 
teeth  were  good,  and  there  was  no  pyorrhoea.  The  abdomen 
was  flaccid,  and  the  recti  divided.  No  peristalsis  was  visible. 
On  inflation  with  C02  the  stomach  was  found  to  be  dropped, 
and  apparently  consisted  of  one  cavity.  Immediately  after 
the  administration  of  a  bismuth  meal  the  shadow  was  seen  in 
the  left  hypochondrium  only,  when  the  patient  was  standing 
in  the  erect  position.  Three  and  a  half  hours  later  a  dense 
shadow  was  still  seen  in  the  left  hypochondrium,  but  it  passed 
down  as  a  thin  line  to  the  umbilicus,  and  below  this,  in  a  position 
corresponding  to  the  lower  limit  of  the  stomach  when  distended 
with  C02,  were  seen  particles  of  bismuth  moving  about  in  what 
was  apparently  a  clear  fluid. 

On  examination,  the  stomach  contents  showed  the  following : 

Total  acidity  . .  . .  . .  . .     0-288  per  cent. 

Free  HC1          . ,  . .  . .  . .     Absent. 

Protein  HC1    .%  . .  . .  ..     0-172  per  cent. 

A  little  lactic  acid  present.  Numerous  short  chains  of  streptococci 
and  a  few  bacilli. 

The  case  was  operated  upon,  and  an  hour-glass  stomach 
found.  The  constriction  was  about  the  middle. 

Physical  Signs  and  Diagnosis. — Simple  physical  examination 
of' the  abdomen  usually  reveals  no  sign  that  is  characteristic  of 
hour-glass  stomach.  From  time  to  time  various  special  signs 
have  been  described  by  different  observers,  which  they  have 
elicited  in  their  cases,  and  by  the  employment  of  which  the 
physician  may  arrive  at  a  correct  diagnosis.  It  is  impossible 
to  recognize  every  case,  particularly  the  less  marked  forms  of 
constriction. 
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The  following  are  the  recognized  signs  of  the  condition : 

1.  Distension   with   C02    or  Air. — (1)  The   outlines   of   the 
pouches   and   the   groove   between   may   be   seen    (Schmidt- 
Monnard  [7]). 

(2)  The  cardiac  pouch  may  be  distended  only,  owing  to 
obstruction  occurring  at  the  isthmus,  whilst  splashing  may  be 
felt  in  the  pyloric  pouch  (Bouveret  [8]). 

(3)  The  cardiac  pouch  may  be  distended,  and  after  a  while 
the  pyloric  pouch  may  be  seen  to  fill  out.     In  the  distended 
condition  pressure  on  one  pouch  may  empty  it  into  the  other 
(Moynihan). 

The  sound  of  the  gas  passing  through  the  isthmus  may  be 
heard  (Von  Eiselsberg). 

The  latter  sign  occurring  in  the  undistended  stomach  was 
that  by  which  Burney  Yeo  diagnosed  the  condition  in  the  case 
operated  upon  by  Watson  Cheyne.  No  sound  should  be  heard 
except  over  the  pylorus  in  the  normal  stomach. 

2.  Introduction  of  Fluid. — (1)  A  measured  quantity  of  fluid 
is  introduced  into  the  stomach  and  withdrawn.     If  hour-glass 
contraction  is  present,  a  smaller  amount  will  be  withdrawn 
than  was  introduced   (Wolfer).     Bouveret,  however,  rightly 
states  that  not  uncommonly  all  the  introduced  fluid  is  not 
extracted  from  a  simple  dilated  stomach. 

(2)  After  washing  out  the  stomach  until  the  returned  fluid 
is  clear,  a  sudden  rush  of  gastric  contents  may  occur,  or  the 
latter   may  be  extracted  later,   although  nothing  has   been 
introduced  into  the  stomach  subsequently  to  the  washing  out, 
the   contents    having   regurgitated   from   the   pyloric   pouch 
(Wolfer). 

(3)  Splashing  may  be  obtained  in  the  stomach,  although  it 
has  been  apparently  emptied  by  the  tube.     In  this  case  the 
cardiac  pouch  only  has  been  emptied,  the  fluid  remaining  in 
the  pyloric  pouch  (paradoxical  dilatation  of  Jaworski  [9]). 

(4)  When  the  cardiac  pouch  has  been  filled  up  with  the  fluid 
producing  a  bulging,  the  pyloric  pouch  may  remain  empty  as 
in  the  case  of  distension  with  C02  (Bouveret). 

The  cardiac  bulging  may  slowly  subside  as  the  fluid  runs 
through  the  isthmus,  filling  up  and  producing  a  bulging  of  the 
pyloric  pouch. 

3.  X-Ray  Examination. — After  the  administration  of  a  bis- 
muth meal,  the  upper  pouch  only  is  seen  to  contain  bismuth, 
if  the  isthmus  is  very  narrow. 

The  shape  of  this  shadow  is  often  conical,  the  apex  being 
situated  above  the  umbilicus.  According  to  Bythell  and 
Barclay  [10],  this  may  be  the  only  shadow  seen,  because  the 
bismuth  passes  through  it  so  slowly  that  sufficient  of  this 
substance  does  not  accumulate  in  the  lower  sac  to  throw  a 


CICATRICIAL  CONTRACTION 


shadow.     If  pyloric  stenosis  is  present,  the  lower  shadow  is 
seen  also. 

If  the  channel  of  communication  is  not  too  narrow,  the 
typical  hour-glass  appearance  is  seen.  From  the  right  margin 
of  the  end  of  the  upper  shadow  a  narrow  streak  of  bismuth 
descends  to  join  the  lower  shadow  (Fig.  14). 

The  lower  shadow  has  different  appearances  according  as 
atony  or  pyloric  obstruction  are  present.  When  the  upper 
sac  is  very  small,  the  oesophagus  may  be  found  dilated. 
Massage  of  the  abdomen  has  no  effect  with  regard  to  altering 
the  shape  of  the  shadow. 

In  slight  forms  of  hour-glass  stomach  the  left  margin  of  the 
shadow  may  be  definitely  indented  at  the  point  of  constriction, 
or,  on  the  other  hand, 
nothing  may  be  seen  which 
suggests  this  condition. 

The  appearance  in  these 
cases  no  doubt  depends  on 
the  amount  to  which  the 
stomach  is  distended  and 
upon  its  tone. 

Peristalsis  may  usually 
be  seen  commencing  high 
up  in  the  upper  shadow. 
The  constriction  may  be 
partially  organic  and  par-  pia.  14.— DIAGRAM  TO  ILLUSTRATE  THE  CON- 
tially  spasmodic,  because  DITION  SEEN  IN  HOUR-GLASS  STOMACH  WITH 

THE  X  RAYS. 

The  first  figure  was  drawn  half  an  hour  after 
the  meal  was  eaten,  and  the  second  three 
hours  later.  In  this  case  there  was  some 
muscular  spasm  in  addition  to  the  hour- 


glass contraction  as  verified  at  operation. 
(U.C.H.     O.-P.     Department,     1911,    Dr. 


Bolton,  No  3108.) 


sometimes  the  shadow  of 
the  constriction  may  be 
quite  narrow,  and  yet  a 
fair-sized  communication 
admitting  three  or  more 
fingers  be  found  at  opera- 
tion. 

4.  Gastroscopic  Examination. — Reference  may  again  be  made 
here  to  the  fact,  which  I  have  before  alluded  to  in  the  chapter 
on  Diagnosis,  that  it  is  possible  to  recognize  hour-glass  contrac- 
tion by  the  gastroscope,  although  this  cannot  be  considered  as 
a  ready  means  of  diagnosis. 

5.  Both  Jaworski  [11]  and  Ewald  [12]  have  applied  gastro- 
diaphany  or  transillumination  of  the  stomach  in  the  diagnosis 
of  this  complication.     The  last  two  methods  cannot  at  present 
be  regarded  as  either  necessary  or  easily  applied. 

Prognosis. — Except  in  the  very  slight  degrees  of  narrowing 
by  a  healed  ulcer,  the  prognosis  of  hour-glass  stomach  is 
extremely  bad  without  the  intervention  of  surgery.  Vey- 
rassat  [13]  has  collected  all  the  recorded  cases  to  August,  1908, 
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and  compared  the  results  of  the  various  methods  of  operation. 
He  concludes  that  gastro-enterostomy  is  the  operation  of 
choice,  but  states  that  it  is  impossible  to  give  an  exact  per- 
centage of  recoveries  from  this  operation  because  most  observers 
give  only  the  immediate  results.  Of  the  73  cases  of  gastro- 
enterostomy,  14  died,  2  were  unsuccessful,  and  57  immediately 
successful.  Those  which  were  ultimately  followed  up  showed 
in  general  complete  recovery  or  great  relief. 

Twelve  out  of  fifteen  cases  operated  upon  by  Moynihan  [14] 
are  reported  as  cured. 

Of  17  cases  operated  upon  by  Mayo  Robson  [15],  11  were 
well  and  in  good  health  from  three  to  six  years  later.  Pater- 
son  [16]  in  1907  collected  the  records  of  92  cases  operated 
upon ;  76  patients  survived,  and  he  traced  the  after-histories 
of  61.  He  found  that  in  25  per  cent,  of  the  patients  upon 
whom  gastroplasty  had  been  performed  no  relief  followed  or 
relapse  subsequently  occurred,  and  that  30  per  cent,  upon 
whom  gastro-gastrostomy  had  been  performed  had  obtained 
no  relief  or  had  relapsed.  Of  the  patients  upon  whom  gastro- 
plasty or  gastro-gastrostomy  together  with  gastro-jejunostomy 
had  been  performed,  none  showed  signs  of  relapse  at  the  time 
of  writing.  The  type  of  operation  performed,  therefore, 
materially  affects  the  subsequent  prognosis. 

Treatment. — When  hour-glass  stomach  is  diagnosed  surgical 
aid  should  be  called  in. 

The  operation  should  be  exploratory  to  begin  with.  Unless 
the  whole  stomach  and  duodenum  are  thoroughly  examined  as  a 
preliminary  measure,  it  is  quite  easy  to  overlook  a  small  cardiac 
pouch  or  pyloric  stenosis,  with  the  result  that  a  second  opera- 
tion may  be  needed.  In  many  cases  it  will  be  found  of  the 
greatest  advantage  to  ascertain  the  exact  shape  of  the  dis- 
tended stomach  at  the  time  of  operation,  as  recommended  by 
G.  E.  0.  Williams.  The  distension  is  easily  carried  out  by 
passing  a  stomach- tube  and  inflating  with  air.  Having  made 
out  the  number  and  relative  sizes  of  the  pouches,  the  extent 
of  the  adhesions,  the  tightness  of  the  stricture,  and  other 
necessary  details,  the  surgeon  can  then  decide  upon  the  precise 
operation  which  seems  to  him  to  be  the  most  suitable.  Some 
surgeons  regard  gastro-jejunostomy  as  being  necessary  in  all 
cases,  whether  any  other  operation,  such  as  gastro-plasty  or 
gastro-gastrotomy,  is  performed  or  not.  This  is  perhaps  true 
in  the  majority  of  instances,  but  cases  are  recorded  in  which 
simple  gastro-plasty  or  gastro-gastrostomy  have  proved  quite 
satisfactory  alone.  Gastro-enterostomy  alone  may  be  sufficient 
when  there  is  a  large  cardiac  pouch  and  a  small  pyloric  one 
in  the  absence  of  pyloric  stenosis.  When  pyloric  stenosis  is 
also  present  this  is  not  enough,  and  gastroplasty  or  gastro- 
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gastrostomy  must  be  combined  with  it  or  with  Finney's  opera- 
tion. A  separate  gastro-enterostomy  is  sometimes  done  into 
each  pouch.  The  surgeon  must  study  each  case  individually, 
and  deal  with  it  according  to  the  best  of  his  judgment.  Cases 
returned  to  the  physician  are  to  be  treated  as  cases  of  chronic 
ulcer. 
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3.  CARDIAC  STENOSIS. 

Obstruction  of  the  cardiac  orifice  is  a  comparatively  rare 
result  of  gastric  ulcer.  Isolated  instances  are  to  be  found 
scattered  through  the  literature. 

Its  rarity  is  largely  due  to  the  fact  that  the  cardiac  end  of  the 
stomach  is  a  much  less  common  situation  for  an  ulcer  than  the 
pyloric  end.  Otherwise  an  ulcer  in  close  proximity  to  or  involv- 
ing the  cardiac  orifice  is  quite  as  likely  to  obstruct  this  orifice 
as  a  pyloric  ulcer  is  to  cause  stenosis  of  the  outlet  of  the  stomach. 
The  ulcer  may  actually  involve  the  orifice  and  the  obstruction 
be  produced  by  cicatricial  contraction,  or  it  may  be  situated 
on  the  small  curvature  close  to  it,  and  by  its  contraction  dis- 
place and  deform  the  orifice  in  precisely  the  same  way  as  has 
been  described  in  the  case  of  a  pyloric  ulcer. 

In  other  cases  the  obstruction  is  temporarily  produced  by 
spasm  of  the  sphincter  muscle  caused  by  the  presence  of  the 
ulcer.  The  degree  of  stenosis  varies  from  a  slight  to  a  high 
grade  of  obstruction.  In  the  latter  case  the  stomach  tends  to 
be  contracted  up  as  in  Lebert's  case  [1],  in  some  instances 
being  remarkably  small. 

Symptoms. — The  patient  gives  a  history  of  chronic  ulcer 
lasting  for  a  variable  period  of  time,  when  symptoms  of 
oesophageal  obstruction  and  wasting  supervene. 
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The  pain  indicative  of  gastric  disturbance  may  have  lasted 
for  only  a  short  time  before  the  difficulty  of  swallowing  com- 
mences. Pain  is  usually  the  earliest  symptom,  and  occurs 
immediately  after  the  eating  of  solid  food.  It  is  referred  to 
the  lower  part  of  the  chest,  and  may  also  be  felt  at  a  corre- 
sponding spot  in  the  back.  Vomiting  also  occurs,  and  blood 
may  be  brought  up.  So  far  there  is  nothing  distinctive  in  the 
symptoms,  but  sooner  or  later  a  difficulty  in  swallowing 
commences.  It  is  first  experienced  in  the  case  of  solid  food, 
which  now  and  then  seems  to  go  down  with  difficulty,  or  appears 
to  stick  behind  the  sternum.  Sometimes  the  food  returns  into 
the  mouth.  Later,  the  difficulty  of  swallowing  becomes 
permanent,  soft  food  and  liquids  can  only  be  taken,  and 
regurgitation  immediately  on  swallowing  becomes  a  prominent 
symptom,  the  oesophagus  being  dilated.  The  patient  loses 
flesh,  but  does  not  acquire  the  cachectic  aspect  seen  in  the 
case  of  cancer.  Physical  examination  of  the  abdomen  reveals 
nothing  abnormal.  The  contracted  stomach  has  been  stated 
to  give  rise  to  a  tumour  in  extremely  rare  cases .  The  passage 
of  a  bougie  gives  rise  to  pain,  and  an  obstruction  is  encountered. 
The  oesophageal  dilatation  may  be  demonstrated  by  the  X  rays. 
The  following  case*  is  an  example  of  this  condition : 
E.  L.,  aged  forty-six  years,  female,  was  admitted  to  Uni- 
versity CoUege  Hospital  on  September  5,  1910.  When  nine- 
teen years  old  she  commenced  to  suffer  with  indigestion;  she 
had  pain  in  the  lower  part  of  the  chest  after  food,  eructations 
of  food  and  sour  water,  but  no  vomiting.  These  symptoms 
persisted,  with  intervals  amounting  to  months  at  a  time,  until 
three  years  before  admission,  when  she  vomited  blood.  Six  weeks 
after  the  attack  of  haematemesis  she  was  operated  upon,  and  a 
chronic  ulcer  found  on  the  small  curvature  of  the  stomach,  a 
gastro-enterostomy  being  performed.  She  had  an  attack  of 
diarrhoaa,  which  lasted  three  weeks,  and  then  recovered,  and 
remained  well  until  eighteen  months  ago.  During  this  time 
she  had  a  little  pain  on  and  off  in  the  chest,  but  no  other 
symptoms.  Eighteen  months  before  admission  she  had  an 
attack  of  pain  and  vomited  some  blood.  She  was  laid  up  for 
a  fortnight.  She  then  began  to  experience  a  feeling  that  her 
food  would  not  go  down,  and  sometimes  she  had  regurgitation 
of  food  immediately  after  meals.  The  dysphagia  had  riot 
increased  latterly.  She  had  wasted  considerably,  and  had 
lost  almost  3  stones  during  the  eighteen  months.  On  admis- 
sion she  complained  that  occasionally  her  food  did  not  go  down 
properly.  It  produced  a  choking  feeling,  and  seemed  to  stick 
in,  the  middle  of  the  sternum  about  the  level  of  the  third  costal 
cartilage.  Sometimes  she  swallowed  all  right,  and  at  other 

*  U.C.H.  Medical  Case-Books,  1910,  Dr.  Risien  Russell,  vol.  dccxxii.,  p.  165. 
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times  the  food  shot  up  again.  There  was  no  difficulty  with 
liquids,  solids  being  the  only  substances  which  caused  the 
symptoms.  She  complained  of  a  sore  feeling  in  the  middle  of 
the  sternum.  During  her  stay  in  the  hospital  she  took  solid 
food,  complaining  that  at  times  she  had  a  difficulty  in  getting 
it  down.  The  patient  was  given  a  test-meal,  but  the  ceso- 
phageal  tube  could  not  be  passed  into  the  stomach  to  extract  it. 
(Esophageal  bougies  were  then  passed,  and  all  sizes  above 
No.  7  stuck  15  inches  from  the  teeth.  Below  this  size  they 
passed  easily  into  the  stomach.  The  patient  was  discharged 
with  instructions  to  attend  the  hospital  periodically.  She  was 
last  interviewed  in  February,  1912,  and  looked  in  a  fairly  good 
condition.  She  stated  that  she  got  on  well  with  swallowing 
so  long  as  she  cut  up  her  solid  food  quite  small. 

Diagnosis. — The  distinction  is  made  from  cancer  of  the 
O3sophagus  by  the  preceding  history  of  ulcer,  the  length  of  the 
illness,  and  the  absence  of  rapidly  progressive  dysphagia  and 
cachexia.  The  patient  with  ulcer  is  on  the  whole  younger 
than  one  with  cancer. 

Blood-stained,  foul-smelling  mucus  is  brought  up  in  cancer, 
and  the  breath  may  be  foetid.  The  stricture  in  the  case  of 
ulcer  is  often  spasmodic. 

Simple  spasmodic  stricture  occurs  in  young  females  chiefly, 
who  are  commonly  hysterical  or  neurasthenic.  The  spasm 
varies  greatly  at  different  times,  but  may  last  for  many  years. 
There  is  no  history  of  ulcer,  and  a  full-sized  tube  can  usually 
be  passed  into  the  stomach  after  a  little  trouble.  Treatment 
may  cure  the  complaint. 

Prognosis. — The  duration  of  the  disease  varies  greatly,  and 
in  proportion  to  the  degree  of  obstruction.  Mild  cases  may 
go  on  for  some  years.  Severe  cases  always  die  unless  they  can 
be  treated  surgically. 

Treatment. — If  the  case  is  a  mild  one,  and  sufficient  food 
can  be  ingested  to  support  metabolic  equilibrium,  the  patient 
may  be  treated  by  careful  dieting,  but  when  a  high  degree  of 
obstruction  exists,  mechanical  dilatation  or  gastrostomy  must 
be  practised.  For  the  surgical  details  of  these  procedures  the 
reader  is  referred  to  the  various  works  on  surgery  dealing  with 
this  subject. 

REFERENCE. 
1.  LEBEBT:  Die  Krankheiten  des  Magens,  1878,  p.  316. 
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CHAPTER  II. 
GASTRIC  ADHESIONS— PERIGASTRITIS. 

ADHESION  of  the  stomach  to  surrounding  parts  is  the  result  of 
peritonitis  at  the  base  of  the  ulcer  or  of  a  peritoneal  abscess. 
The  peritonitis  usually  remains  localized  to  the  region  of  the 
ulcer,  but  if  necrosis  of  the  base  of  the  ulcer  has  occurred  or  an 
abscess  formed,  it  may  have  extended  so  that  the  stomach 
becomes  more  or  less  diffusely  adherent.  In  the  latter  case 
there  may  be  considerable  matting  of  the  stomach  with  the 
surrounding  orgars,  the  peritoneal  folds,  and  the  adhesions 
sometimes  being  of  considerable  thickness.  Again,  although 
the  inflammation  does  not  involve  the  whole  of  the  stomach, 
it  may  extend  over  a  considerable  area  of  the  organ,  being 
limited  more  or  less  by  the  natural  folds  of  the  peritoneum. 
The  stomach  may  be  altered  in  shape  by  these  adhesions,  and 
particularly  so  if  it  is  compressed  by  a  more  or  less  tight  band 
of  fibrous  tissue.  This  is,  however,  a  rare  event,  but  such  a 
band  has  been  known  to  cause  pressure-necrosis  and  ulcera- 
tion  of  the  gastric  mucous  membrane. 

More  interest  centres  upon  the  localized  adhesions  because 
they  are  very  common — in  fact,  occurring  in  almost  one-half 
of  the  whole  number  of  cases  of  chronic  ulcer.  In  acute  ulcer 
dense  adhesions  are  not  met  with,  but  in  an  acute  extending 
ulcer  a  good  deal  of  matting  of  the  omentum  and  even  a  tough 
adhesion  may  be  seen. 

The  degree  of  intimacy  of  union  varies.  The  base  of  the 
ulcer  may  be  directly  bound  to  an  organ  by  dense  fibrous 
tissue,  and  in  this  case  the  organ,  as  described  in  a  previous 
chapter,  is  not  uncommonly  exposed  in  the  base  of  the  ulcer. 
It  may  be  in  such  cases  impossible  to  separate  the  organs 
by  dissection.  Such  intimate  adhesion  occurs  with  the  liver, 
pancreas,  spleen,  colon,  and  diaphragm,  or  anterior  abdominal 
wall.  The  more  acute  the  inflammation  and  the  less  the 
stomach  moves,  the  more  is  intimate  union  likely  to  occur. 
In  other  cases  the  adhesions  are  quite  loose,  and  vary  in  length 
and  toughness. 

In  thirty-three  post-mortems  Lebert  [1]  found  adhesions  in 
fifteen. 

Adhesions  to  the  pancreas  and  liver  are  the  most  common. 

Lebert  gives  the  following  analysis  of  the  frequency  with 
which  various  structures  are  found  to  be  adherent  to  the 
stomach : 


GASTRIC  ADHESIONS— PERIGASTRITIS         365 


Pancreas  alone  . .  .  11 

Pancreas  and  left  lobe  of  liver      .  4 

Pancreas  and  diaphragm 

Pancreas  and  spleen 

Pancreas,  omen  turn,  mesentery 

Pancreas,  spleen,  colon,  suprarenal 

Pancreas,  left  lobe  of  liver,  spleen,  diaphragm 

Left  lobe  of  liver  alone  . .  1 

Left  lobe  of  liver,  and  body  wall 

Liver,  diaphragm,  and  colon 

Liver,  diaphragm,  and  lung 

Liver,  spleen,  and  body  wall 

Liver,  intestine,  body  wall,  and  spleen 

Body  wall  with  fistula  . . 

Body  wall  and  sternum 

Spleen 

Colon 

Colon  and  diaphragm    . . 

It  is  not  surprising  that  adhesions  with  the  liver  and 
pancreas  are  so  common,  since  the  pyloric  region  and  the  small 
curvature  are  the  commonest  sites  of  chronic  ulcer.  The 
region  of  the  lesser  curvature  is  the  least  movable  portion  of 
the  stomach,  and  the  pancreas  and  liver  more  stable  in  position 
and  resistant  than  the  colon  and  the  abdominal  wall.  Union 
with  the  colon,  abdominal  wall,  and  spleen  are  uncommon 
also,  because  of  the  infrequency  of  ulcers  in  their  vicinity. 
Adhesions  are  liable  to  form  at  the  extreme  ends  of  the  stomach. 
Dilatation  of  the  stomach  results  when  the  pylorus  is  tied  up 
by  adhesions  so  as  to  produce  a  kink.  When  the  anterior 
abdominal  wall  is  adherent,  irregular  dilatation  or  hour-glass 
stomach  may  be  produced.  In  one  case  of  ulcer  of  the 
small  curvature,  which  I  saw  operated  upon,  the  great 
omentum  had  become  adherent  in  the  pelvis  owing  to  a 
previous  hysterectomy,  and  was  dragging  the  greater  curva- 
ture downwards,  thereby  adding  to  the  sufferings  of  the 
patient. 

Symptoms. — The  symptoms  depend  upon  the  position, 
extent,  and  degree  of  the  adhesions,  and  upon  the  implication 
of  the  surrounding  viscera.  Occasionally  it  may  be  found  at 
an  operation  that  the  symptoms  have  definitely  depended  upon 
the  adhesions,  and  that  the  preceding  ulcer  has  practically 
given  rise  to  no  symptoms,  but  in  the  vast  majority  of  cases 
symptoms  of  chronic  ulcer  have  been  present  for  a  long  time, 
and  it  is  very  difficult  to  say  which  clinical  manifestations  are 
due  to  the  ulcer  and  which  to  the  adhesions. 

Pyloric  obstruction  or  hour-glass  stomach  will  be  recognized, 
and  produce  the  signs  and  symptoms  which  have  already  been 
described.  When  the  pylorus  is  adherent  to  the  under-surface 
of  the  liver,  no  mass  will  be  felt,  as  it  is  covered  by  the  liver. 
The  greater  curvature,  when  dilatation  is  present,  is  below  the 
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umbilicus,  whilst  the  pylorus  occupies  a  higher  position  than 
would  be  expected. 

The  most  characteristic  symptom  of  adhesions  is  severe  pain 
in  the  upper  part  of  the  abdomen.  The  pain  tends  to  be 
constant  and  uninfluenced  by  treatment.  It  is  increased  by 
exertion,  relieved  by  rest,  and  may  be  independent  of  food, 
but,  on  the  other  hand,  it  may  be  very  severe  after  meals, 
particularly  large  ones.  It  may  tend  to  radiate  to  the  back 


IV  V  ' 

FIG.  15. — DIAGRAM  TO  ILLUSTRATE  THE  CONDITION  SEEN  BY  THE  X  RAYS  IN  A 
CASE  OF  EXTENSIVE  ADHESION  OF  THE  PYLORIC  REGION  OF  THE  STOMACH  TO 
THE  ANTERIOR  ABDOMINAL  WALL  AND  TO  THE  UNDER- SURF  ACE  OF  THE  LIVER. 

There  were  also  a  few  small  adhesions  on  the  posterior  wall.  The  first  figure  was 
drawn  at  10.45  a.m.,  the  next  three  at  2  p.m.,  5.15  p.m.,  and  8.30  p.m.  respec- 
tively, and  the  last  one  at  1  a.m.  on  the  following  day.  (U.C.H.,  1910,  Sir 
Rickman  Godlee,  Reg.  No.  43.) 

and  upwards,  and  be  described  as  a  constant  dragging  pain, 
which  interferes  with  the  ordinary  duties  of  life. 

There  is  nothing  distinctive  in  the  vomiting,  loss  of  flesh, 
or  gastric  symptoms  which  may  occur,  neither  does  physical 
examination  reveal  any  characteristic  signs.  The  symptoms 
are,  of  course,  chronic,  they  resist  medical  treatment,  and 
there  is  no  progressive  failure  of  health.  Involvement  of  the 
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colon  may  cause  constipation  and  pain.  It  is  said  that 
adhesions  with  the  pancreas  cause  a  constant  pain  in  the  back 
in  the  lower  dorsal  region.  A  swelling  may  be  seen  which 
turns  out  at  operation  to  be  a  distended  stomach  which  is 
displaced  or  misshapen  by  adhesions,  but  no  general  rule  can 
be  formulated.  An  X-ray  examination  may  show  delay  in 
the  emptying,  very  active  peristalsis,  and  an  abnormal  shape 
or  situation  of  the  shadow  (Fig.  15). 

Treatment. — Such  cases  will  be  found  to  resist  medical 
treatment,  although  rest  relieves  them.  If  any  improvement 
occurs,  it  is  due  to  the  stretching  of  the  adhesions  and  their 
possible  absorption.  The  treatment  of  a  severe  case  is  essen- 
tially surgical.  If  pyloric  obstruction  or  hour-glass  stomach 
is  found,  the  appropriate  operation  will  be  performed.  In 
other  cases  division  of  the  adhesions  alone  may  be  practised, 
and  if  the  raw  surface  left  is  large,  it  can  be  covered  with  the 
omentum.  When  tough  adhesions  are  present,  particularly  if 
extensive,  and  when  delay  of  food  occurs  in  the  stomach  with 
increased  peristalsis,  gastro-enterostomy  is  the  operation 
indicated,  and  often  cures  the  patient.  Cases  often  relapse 
after  operation,  as  they  are  frequently  neurasthenic  and  have 
suffered  from  gastric,  disturbance  for  a  long  time.  Definite 
lines  can  hardly  be  laid  down  for  the  treatment  of  such  cases. 

REFERENCE. 
1.  LEBERT:  Krankheiten  des  Magens,  1878,  p.  260. 


CHAPTER  III. 
SUBPHRENIC  ABSCESS. 

BY  the  term  "  subphrenic  abscess  "  is  meant  a  localized  con- 
nection of  pus,  which  is  in  contact  with  the  under-surface  of 
the  diaphragm.  All  local  abscesses  due  to  perforated  gastric 
ulcer  are  not  in  immediate  contact  with  the  diaphragm,  and 
for  these  the  term  "perigastric  abscess  "  is  reserved.  For 
instance,  an  abscess  may  be  localized  between  the  anterior 
surface  of  the  stomach  and  the  liver.  Most  abscesses,  how- 
ever, resulting  from  gastric  ulcer,  are  both  perigastric  and  sub- 
phrenic.  These  local  abscesses  practically  always  contain  gas, 
and  for  this  reason,  since  they  simulate  an  ordinary  pyo- 
pneumo thorax,  have  been  called  "subphrenic  pyopneumo- 
thorax." 

Subdiaphragmatic  gaseous  abscesses  were  first  universally 
recognized  owing  to  a  paper  by  Leyden  [1]  in  1880,  although 


368  ULCER  OF  THE  STOMACH 

the  condition  had  been  diagnosed  in  the  year  1845  by 
Barlow  [2] .  Many  collections  of  cases  have  since  been  recorded . 
This  complication  of  gastric  ulcer  is  seen  less  frequently  than  it 
was  in  the  days  before  all  cases  of  perforation  were  immediately 
operated  upon,  and  it  will  be  rarer  still  in  the  future.  The 
numerous  causes  of  subphrenic  abscess,  other  than  gastric  ulcer, 
do  not  concern  us  here.  Of  seventy-six  cases  described  by 
Barnard,  twenty-one  (27* 6  per  cent.)  resulted  from  perforated 
gastric  ulcer  [3].  Nowack  [4]  gives  the  percentage  of  41,  and 
Mayal  [5]  of  20. 

Gastric  ulcer  is  a  rare  cause  of  non-gaseous  subphrenic 
abscess,  but  it  is  the  most  common  cause  of  the  gaseous  variety ; 
for  example,  Rolleston  [6]  states  that  77' 4  per  cent,  of  gaseous 
subdiaphragmatic  abscesses  occurring  at  St.  George's  Hospital 
from  1846  to  1908  were  due  to  perforated  gastric  ulcer. 

The  disease  is  more  common  in  women  than  in  men,  and  it 
occurs  at  an  earlier  age  in  the  former  sex  than  in  the  latter. 
It  has  been  described  in  children. 

Morbid  Anatomy. — There  are  four  intraperitoneal  com- 
partments under  the  diaphragm  where  the  pus  may  collect. 
These  were  called  by  Barnard  the  right  and  left  anterior, 
and  the  right  and  left  posterior  intraperitoneal  subphrenic 
fossae. 

These  compartments  are  marked  off  from  one  another  by 
the  cruciform  arrangement  of  the  ligaments  of  the  liver. 
Occasionally  also  pus  may  collect  outside  the  peritoneum 
around  the  upper  end  of  the  left  kidney,  and  on  the  under- 
surface  of  the  left  dome  of  the  diaphragm. 

1.  Left  Anterior  Intraperitoneal  Subphrenic  Abscess. — This 
is  the  most  usual  position  of  the  abscess,  and  it  occurs  in  from 
70  to  80  per  cent,  of  the  cases. 

The  abscess  is  bounded  above  by  the  left  dome  of  the 
diaphragm,  and  it  extends  backwards  as  far  as  the  left  lateral 
ligament  of  the  liver ;  on  the  right  side,  by  the  falciform 
ligament;  below,  by  the  upper  surface  of  the  left  lobe  of  the 
liver  and  the  anterior  surface  of  the  stomach,  and  adhesions 
between  the  latter,  the  great  omentum,  and  the  abdominal 
wall ;  on  the  left,  by  adhesions  between  the  cardiac  end  of 
the  stomach,  the  spleen,  and  the  diaphragm ;  and  in  front  by 
the  anterior  abdominal  wall  and  diaphragm.  The  boundaries 
are  not  always  exactly  as  thus  stated,  and  may  be  very 
irregular.  The  abscess  may  extend  behind  and  around  the 
spleen  in  front  of  the  left  kidney  and  tail  of  the  pancreas.  It 
may  be  chiefly  to  the  left  of  the  spleen.  The  space  between  the 
left  lobe  of  the  liver  and  the  anterior  wall  of  the  stomach  may 
be  occupied  by  pus,  which  may  track  to  the  right  under  the 
liver  into  the  right  kidney  pouch. 


PLATE  XXXV 


FIG.  i.       PHOTOGRAPH  OF  A  LEFT  ANTERIOR   IN- 

TRAFERITONEAL    SUBFHRENIC  ABSCESS. 
A  lar^e  perforation   is  seen   in  the  anterior  wall  of  the  stomach. 
(Size  much  reduced.)  (U.C.H.  Museum  Med.  Cat.,  No.  3O55A.) 


FIG.  2.      PHOTOGRAPH  OF  THE  UPPER  SURFACE  OF  THE 

LIVER,  WITH  THE  DIAPHRAGM   ATTACHED,  TO  SHOW  A 

PERFORATION  OF  THE  DIAPHRAGM. 

The  hole  in  the  centre  of  the  photograph   leads  into  the  stomach.     A 

right    subphrenic    abscess  was     present.        (U.C.H.    Museum    running 

catalogue,  No.  7720.) 
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2.  Right  Anterior  Intraperitoneal  Subphrenic  Abscess. — The 
abscess  occurs  in  this  situation  in  perhaps  from  10  to  20  per 
cent,  of  the  cases.     It  is  very  rare  for  the  falciform  ligament 
to  be  perforated  and  for  pus  to  be  found  on  both  sides. 

This  abscess  is  bounded  above  by  the  right  dome  of  the 
diaphragm,  and  extends  backwards  as  far  as  the  right  lateral 
ligament  of  the  liver ;  below  by  the  upper  surface  of  the  right 
lobe  of  the  liver ;  to  the  left  by  the  falciform  ligament ;  and  to  the 
right  by  the  lower  part  of  the  thorax.  In  front  it  is  enclosed 
by  adhesions  of  the  great  omentum  or  transverse  colon  to  the 
anterior  abdominal  wall.  Unless  shut  off  by  adhesions,  the  pus 
may  extend  to  the  right  kidney  pouch. 

Abscesses  occurring  in  the  following  positions  are  rare : 

3.  Left  Posterior  Intraperitoneal  Subphrenic  Abscess. — The 
abscess  is  confined  to  the  lesser  sac  of  the  peritoneum.     It  is 
commonly  situated  towards  the  upper  and  back  part  of  the 
cavity,  the  lower  part  of  which  is  obliterated  by  adhesions. 
It  lies  behind  the  upper  part  of  the  stomach  and  small  omentum 
and  the  liver.     Posteriorly  are  situated  the  pancreas,  the  upper 
part  of  the  left  kidney,  and  the  suprarenal. 

The  foramen  of  Winslow  is  usually  sealed  by  inflammation 
so  that  infection  does  not  spread  outwards. 

4.  Right  Posterior  Intraperitoneal  Subphrenic  Abscess. — This 
abscess  is  bounded  behind  by  the  right  kidney  and  lower  part 
of  the  diaphragm ;  in  front  by  the  right  lobe  of  the  liver ;  above 
by  the  liver  and  the  right  lateral  ligament ;  below  by  adhesions 
of  the  transverse  colon  to  the  liver  and  anterior  abdominal 
wall ;  and  externally  by  the  abdominal  wall  of  the  right  lumbar 
region.     The  pus  also  passes  in  front  of  the  common  bile-duct 
and  duodenum  under  cover  of  the  left  lobe  of  the  liver  to  the 
anterior   surface   of   the  stomach,   where   it   is   confined   by 
adhesions  of  the  margin  of  the  left  lobe  of  the  liver  to  the 
stomach.     The  smaller  sac  is  not  usually  invaded,  because  the 
foramen  of  Winslow  is  closed  by  the  inflammation.     This 
abscess  is  not  found  alone,  but  is  usually  associated  with  an 
abscess  in  the  right  or  left  anterior  spaces. 

5.  Left  Extraperitoneal  Subphrenic  Abscess. — This   abscess 
occurs  in  the    left   retroperitoneal  connective  tissue,  and  is 
extremely  rare. 

It  is  situated  near  the  left  kidney,  and  may  appear  in  the 
loin  as  a  left  lumbar  abscess,  or  strip  the  peritoneum  from  the 
under-surface  of  the  diaphragm. 

Summary. — A  perforating  gastric  ulcer  on  the  anterior 
surface  of  the  stomach  gives  rise  to  a  left  anterior  intra- 
peritoneal  abscess,  and  in  a  smaller  number  of  cases,  and  when 
the  ulcer  is  pyloric,  to  a  right  anterior  intraperitoneal  abscess. 
A  right  posterior  intraperitoneal  abscess  may  also  result  by 
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extension  in  either  case,  particularly  in  the  latter.  The 
pus  has  been  known  to  track  down  the  right  loin  into  the  pelvis. 

A  perforating  ulcer  on  the  posterior  surface  may  give  rise  to 
an  abscess  in  the  small  sac  of  the  peritoneum,  to  a  left  anterior 
intraperitoneal  abscess,  in  which  case  the  pus  is  situated 
mainly  to  the  left  between  the  spleen  and  the  diaphragm 
(Hunt  [7]),  or  very  rarely  to  a  left  extraperitoneal  abscess. 

A  perigastric  abscess  may  be  situated  in  various  positions ; 
for  example,  between  the  liver  and  the  anterior  surface  of  the 
stomach,  or  very  rarely  between  the  layers  of  the  small 
omentum  or  the  transverse  meso-colon. 

Condition  of  the  Ulcer. — The  ulcer  is  in  the  vast  majority  of 
cases  a  chronic  one.  It  is  in  most  cases  situated  at  the  cardiac 
end  of  the  stomach  and  near  the  small  curvature.  The 
posterior  surface  is  said  to  be  more  frequently  affected  than 
the  anterior,  but  Barnard  found  the  perforation  to  be  anterior 
in  sixteen  out  of  twenty-one  cases.  An  abscess  near  the 
cardiac  end  of  the  small  curvature  has  more  chance  of  becoming 
localized  than  if  situated  in  other  positions.  In  the  great 
majority  of  cases  the  communication  between  the  stomach 
and  the  abscess  cavity  is  open.  In  a  minority  of  cases  no 
such  communication  exists,  in  which  event  the  aperture  may 
have  become  closed  by  lymph,  but  in  occasional  cases  the  ulcer 
has  healed  over  the  top  of  the  abscess.  I  have  seen  a  case  of 
this  nature,  and  also  found  it  to  happen  experimentally.  It 
is  possible  that  no  actual  perforation  may  have  occurred. 
This  event  is  brought  about  in  the  following  way :  A  portion 
of  the  base  of  an  ulcer  becomes  necrotic ;  it  is  yellowish-white 
in  appearance,  and  is,  in  short,  a  slough.  If  the  base  of  the 
ulcer  happens  to  be  supported  by  a  firm  structure,  such  as  the 
liver,  and  is  in  a  position  in  the  stomach  which  does  not  change 
its  position  much,  and  if  also  the  stomach  is  not  greatly 
distended,  the  slough  is  not  forced  out,  but  remains  plugging 
up  the  hole.  Peritonitis  spreads  around  this,  and  adhesions 
form  which  limit  the  extension  of  any  abscess  which  may 
subsequently  develop.  It  is  possible  that  in  the  case  of  acute 
bacterial  ulcers  infection  may  reach  the  peritoneum,  and  give 
rise  to  abscess  via  the  lymphatics  in  the  base  of  the  ulcer. 
Even  if  a  rupture  have  occurred,  the  extravasation  may  be 
limited  by  the  recent  peritonitis  caused  by  the  infection.  In 
other  cases  adhesions  are  already  present  around  the  base  of 
the  ulcer,  so  that  the  pus  finds  a  ready -formed  barrier,  which 
localizes  it,  and  prevents  a  generalized  infection  of  the  peri- 
toneum. The  pus  may  burrow  about  in  the  adhesions  along 
various  tracts,  so  that  the  abscess  is  of  a  very  irregular  shape. 
The  ulcer  may  open  directly  into  the  abscess  cavity,  or  com- 
municate with  it  by  a  fistulous  tract. 
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Condition  of  the  Abscess. — The  abscess  originates  as  a  local 
peritonitis,  or  is  due  to  imperfect  drainage  of  the  abdominal 
cavity  after  an  operation  for  perforated  ulcer. 

The  peritoneum  is  acutely  infected,  and  there  is  a  profuse 
exudation  of  serum  into  the  particular  space  affected.  This 
is  at  first  diffused  in  the  interstices  and  spaces  between  the 
organs,  but  soon  becomes  walled  in,  and  its  margins  definitely 
localized  by  the  cellular  exudate  and  coagulated  lymph,  which 
sticks  the  organs  together  and  to  the  abdominal  walls.  Such 
localization  begins  in  three  or  four  days,  and  a  completely 
walled-in  abscess  is  present  in  about  a  fortnight.  The  serum 
becomes  infiltrated  with  leucocytes  in  a  few  days,  and  rapidly 
becomes  purulent.  Gas  is  in  most  cases  present.  It  escapes 
from  the  cavity  of  the  stomach  at  the  time  of  rupture,  or  may 
be  formed  later  on  by  the  process  of  putrefaction.  In  the 
earliest  stages  the  endothelial  cells  of  the  peritoneum  pro- 
liferate, and  these,  together  with  the  cellular  exudate  and 
fibrin,  cover  the  surface  and  prevent  absorption. 

Later,  the  wall  of  the  abscess  is  formed  of  fibrin,  more  or  less 
digested  by  the  ferments  of  the  pus,  and  granulation  tissue,  the 
outer  layers  of  which  in  older  cases  are  formed  into  cicatricial 
tissue.  In  those  rare^ases  in  which  the  ulcer  perforates  out- 
side the  peritoneum,  the  changes  are  those  of  cellulitis,  with 
abscess  formation. 

The  size  of  the  abscess  varies,  and  during  its  growth  many 
attain  considerable  dimensions.  Some  abscesses  may  contain 
as  much  as  two  pints  of  pus.  Sometimes  offensive  gastric 
contents  are  found  mixed  with  the  pus . 

The  collection  of  the  fluid  under  the  diaphragm  is  to  some 
extent  due  to  the  action  of  the  thorax  during  inspiration, 
but  is  chiefly  dependent  upon  the  position  of  the  patient,  and 
is  due  to  gravitation. 

Dudgeon  and  Sargeant  [8]  described  the  same  strepto- 
diplococcus  and  Staphylococcus  albus  in  connection  with  local 
abscess  as  they  found  in  cases  of  general  peritonitis. 

Effects  of  the  Abscess. — The  abscess  may  affect  the  surround- 
ing structures  mechanically  by  pressure,  if  it  is  large  enough. 
One  or  other  side  of  the  diaphragm  is  displaced  upwards,  and 
the  base  of  the  corresponding  lung  compressed.  The  heart  is 
displaced  upwards,  and  more  or  less  to  one  or  other  side.  The 
liver  is  displaced  downwards,  even  below  the  umbilicus  by  a 
right-sided  abscess. 

The  abscess  may  also  infect  other  structures  either  with 
or  without  rupture.  In  the  latter  case  the  infection  takes 
place  via  the  lymphatics,  and  affects  the  structures  above  the 
diaphragm  on  the  same  side  as  the  abscess,  but  sometimes  both 
sides  of  the  chest  may  be  attacked,  or  in  very  rare  cases  the 


372  ULCER  OF  THE  STOMACH 

opposite  side  only.     The  parts  of  the  structures  affected  are 
those  in  immediate  contact  with  the  diaphragm. 

The  commonest  structure  to  be  affected  is  the  pleura. 
According  to  Maydl,  it  is  affected  in  75-5  per  cent,  of  cases. 
The  infection  is  by  no  means  always  purulent ;  in  fact,  empyema 
is  present  in  less  than  half  the  infected  cases.  Empyema  was 
present  in  33-3  per  cent.,  simple  effusion  in  20  per  cent.,  and 
in  22 '2  per  cent,  there  was  no  fluid  of  any  kind. 

In  the  case  of  simple  dry  pleurisy,  the  base  of  the  lung 
becomes  adherent  to  the  diaphragm.  When  fluid  is  present, 
it  may  be  encysted,  although  a  large  empyema  may  be  met 
with.  The  pus  may  be  either  sweet  or  foetid.  Gas  may  be 
present  in  the  pleural  cavity  in  addition.  This,  of  course, 
happens  when  rupture  of  the  abscess  through  the  diaphragm 
occurs,  but  occasionally  it  may  develop  in  the  absence  of 
rupture,  and  is  then  due  to  putrefaction  of  the  purulent 
exudation  or  to  erosion  of  the  surface  of  the  lung .  Pneumonia 
may  develop  in  the  base  of  the  lung  on  the  same  side  as  the 
subphrenic  abscess,  and  an  abscess  may  form  in  it  and  cause 
extensive  destruction  of  the  lung.  Bronchitis  is  not  un- 
common. Pericarditis  by  extension  is  very  rare. 

When  the  abscess  perforates  the  diaphragm,  as  the  result  of 
a  local  ulceration  of  the  latter,  an  empyema  containing  gas  or 
pyopneumo thorax  results.  If,  however,  the  base  of  the  lung  be 
adherent  to  the  diaphragm  either  by  old  adhesions  or  owing  to 
a  recent  pleurisy,  the  perforation  occurs  into  the  lung,  leading 
to  suppurative  destruction  of  this  organ  or  to  gangrenous 
pneumonia,  or  to  rupture  of  the  abscess  into  a  bronchus. 
Perforation  into  the  pericardium  leads  to  suppurative  peri- 
carditis, but  is  rare.  The  abscess  may  rupture  in  other 
directions,  or  it  may  erode  the  liver  or  spleen,  and  abscesses 
may  occur  in  these  organs.  The  adhesions  may  break  down, 
and  the  abscess  rupture  into  the  general  peritoneal  cavity, 
or  it  may  open  into  the  alimentary  canal,  the  colon,  jejunum, 
duodenum,  or  the  stomach  itself.  Perforation  of  the  abdominal 
wall  or  into  the  subperitoneal  tissue  may  also  occur.  In  the 
latter  case  the  pus  may  burrow  downwards,  and  even  open 
in  the  pelvis. 

Twenty-three  of  Barnard's  seventy-six  cases  of  subphrenic 
abscess  due  to  all  causes  ruptured  as  follows : 

Into  the — 

Chest  9  cases 


General  peritoneum 

Stomach    . . 

Intestine    . . 

Colon 

Through  the  skin     . 


1  case 
8  cases 

1  case 

2  cases 
2 


Total  ..  ..  . .    23     „ 
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Symptoms. — The  onset  of  the  disease  is  that  of  a  peritoneal 
perforation,  and  may  be  either  acute  or  subacute. 

The  symptoms  of  this  accident  have  already  been  described. 
In  a  minority  of  cases  the  onset  is  insidious.  These  cases  are 
examples  of  what  has  been  described  as  chronic  perforation. 
They  are  due  to  chronic  ulcers,  which  have  formed  adhesions 
before  they  perforated  the  wall  of  the  stomach.  In  other  cases 
the  signs  and  symptoms  of  subphrenic  abscess  supervene  after 
an  operation  for  perforation,  in  which  the  drainage  has  been 
imperfect. 

The  general  symptoms  of  subphrenic  abscess  which  super- 
vene after  the  subsidence  of  the  symptoms  of  onset  suggest  the 
presence  of  pus  in  some  part  of  the  body. 

Pyrexia  is  invariably  present.  The  temperature  is  higher 
in  the  acute  stages  than  later,  when  strict  localization  has 
occurred,  in  which  case  it  is  as  a  rule  low,  and  may  never  be 
above  100°  F. 

Rigors  may  occur  particularly  in  fatal  cases. 

The  pulse-rate  is  raised  in  proportion  to  the  fever,  and  there- 
fore to  the  degree  of  localization  of  the  abscess. 

Wasting  is  an  invariable  symptom. 

Leucocytosis  to  some  degree  always  occurs,  and  is  a  valuable 
sign.  The  patient  becomes  pale,  anaemic,  and  sallow  in 
appearance,  and  weak.  Sweating  may  occur.  The  appetite 
is  diminished,  and  the  tongue  furred  and  dry.  Diarrhoea  is 
more  common  than  constipation,  and  albuminuria  may 
occur. 

There  is  a  certain  amount  of  abdominal  pain  and  respiratory 
embarrassment . 

Physical  Signs — Inspection. — The  cardiac  impulse  is  usually 
displaced  upwards  to  some  extent,  particularly  in  left-sided 
abscess,  and  at  the  same  time  it  may  be  displaced  slightly 
to  one  or  other  side  away  from  the  disease. 

Whether  bulging  is  present  or  not  depends  upon  the  size  of 
the  abscess.  In  left  anterior  abscess  the  swelling  is  situated 
in  the  left  epigastrium  and  hypochondrium.  It  is  bounded 
internally  by  a  line  joining  the  ensiform  cartilage  and  umbilicus, 
and  slightly  convex  towards  the  right.  Below  it  extends  to  the 
level  of  a  line  joining  the  umbilicus  and  lower  part  of  the  left 
costal  margin.  The  costal  margin  itself  bulges  somewhat. 
In  right  anterior  abscess  the  swelling  is  situated  in  a  corre- 
sponding position  on  the  right  side.  It  is  bounded  internally 
by  a  line,  convex  to  the  left,  joining  the  ensiform  cartilage  to 
the  umbilicus,  and  below  by  a  line  reaching  from  the  umbilicus 
to  the  lower  part  of  the  right  costal  margin.  The  costal  margin 
is  bulged  somewhat.  When  the  small  sac  is  distended,  there 
may  be  a  swelling  which  projects  in  the  epigastrium  or  below 
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the  umbilicus  chiefly  towards  the  left,  and  gives  the  signs  of  a 
pseudo-pancreatic  cyst. 

There  is  deficient  movement  of  the  side  of  the  thorax  on 
which  the  abscess  is  situated,  both  expansion  and  elevation 
being  diminished.  The  abdominal  movements  are  diminished 
over  the  swelling,  but  if  no  tumour  is  visible,  they  may  be  quite 
normal.  A  left  extraperitoneal  abscess  points  in  the  left 
lumbar  region.  This  is  exceedingly  rare. 

Palpation. — Palpation  confirms  inspection  in  the  above 
particulars.  There  is  commonly  very  little  tenderness  over 
the  swelling,  but  at  the  lower  margin  of  the  swelling  there  may 
be  found  both  tenderness  and  rigidity.  A  right  posterior 
abscess  may  be  associated  with  tenderness  and  rigidity  below 
the  right  costal  margin,  which  spreads  backwards  and  down- 
wards into  the  right  loin.  The  swelling  does  not  move  during 
respiration. 

Fluctuation  may  be  detected,  but  naturally  this  sign  varies 
considerably.  The  lower  edge  of  the  liver  may  be  felt  in  right 
abscess  as  low  as  the  umbilicus,  but  the  spleen  is  not  felt  as  a 
rule.  The  circumference  of  the  thorax  may  be  greater  on  the 
side  of  the  abscess. 

Vocal  fremitus  is  diminished  or  absent  in  those  areas  where 
the  abscess  encroaches  upon  the  base  of  the  lung. 

Percussion. — The  percussion  note  over  the  abscess  is  dull. 
When  gas  is  present,  a  resonant  note  is  obtained  over  a  portion 
of  the  abscess.  This  tympanitic  area  is  situated  high  up  in 
the  epigastrium  and  over  the  liver  dulness.  It  varies  in 
extent  in  proportion  to  the  amount  of  gas  present,  and  some- 
times the  whole  area  of  the  abscess  is  resonant.  The  liver 
dulness  may  be  lost.  The  tympanitic  area  shifts  with  a  change 
in  the  position  of  the  patient.  If  he  is  rolled  over,  this  area 
travels  round  to  the  point  which  is  uppermost.  The  upper 
limit  of  tympanitic  resonance  is  sharply  marked  off  from  the 
resonance  due  to  the  lung.  Behind,  the  diaphragm  may  be 
found  to  be  displaced  upwards,  and  the  base  of  the  thorax 
dull  to  percussion  when  the  patient  is  lying  down.  This 
dulness  may  be  found  to  shift  its  position  with  alteration  in 
the  posture  of  the  patient.  If  the  abscess  freely  communicates 
with  the  stomach  through  a  large  opening,  it  may  at  one  time 
contain  gas  and  at  another  fluid,  and  so  give  rise  to  varying 
signs . 

Auscultation. — The  breath-sounds  over  the  lungs  are  vesi- 
cular in  type,  but  at  the  upper  margin  of  the  tympanitic  or 
dull  area  the  vesicular  breathing  becomes  very  weak  owing  to 
partial  collapse  of  the  lung.  Over  the  dull  area  the  breath- 
sounds  are  absent,  and  vocal  resonance  likewise.  Over  the 
lympanitic  area  the  breath-sounds  have  a  weak  amphoric 
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quality,  and  a  bell  sound,  succussion  splash  and  metallic 
tinkling  may  be  obtained. 

The  chest  signs  vary  as  inflammatory  complications  above 
the  diaphragm  supervene,  and  become  in  some  cases  very 
difficult  to  interpret.  Pleural  or  rarely  pericardial  friction  may 
be  heard.  When  pleural  effusion  supervenes,  the  dulness 
spreads  up  the  chest,  in  some  cases  quite  suddenly,  and  the 
breath-sounds  over  the  dull  area  diminish.  In  such  cases  the 
heart  is  displaced  more  laterally  than  the  subphrenic  abscess 
will  account  for.  Tubular  breathing,  increased  vocal  resonance, 
fine  and  coarse  rales,  and  rhonchi  may  be  heard  when  pneu- 
monia or  pulmonary  abscess  and  bronchitis  are  present. 

The  pain  increases  and  occurs  on  deep  inspiration.  Cough 
and  dyspno3a  are  present,  and  also  expectoration,  which  may 
be  muco-purulent  in  character,  or  consist  of  pus  and  blood,  if 
rupture  of  the  abscess  have  occurred  into  a  bronchus. 

In  an  advanced  case  some  extent  of  oedema  and  distension 
of  the  superficial  veins  may  be  detected  over  the  abscess. 
Ascites  may  be  present.  Pyaemia  with  secondary  abscesses, 
and  suppurative  pylephlebitis  with  liver  abscess,  may  occur. 

Parotitis  has  been  described  as  a  complication. 

An  X-ray  examination  has  been  found  useful  in  detecting  a 
dark  shadow,  and  displacement  of  the  diaphragm  upwards, 
and  its  diminished  movement,  but  only  certain  cases  are  fit 
to  be  examined  by  this  means. 

The  presence  of  a  subphrenic  abscess  is  rendered  certain  by 
obtaining  pus  with  the  exploring  needle. 

This  should  not  be  used  when  the  abscess  presents  under 
the  anterior  abdominal  wall.  Before  needling  Barnard  recom- 
mends that  the  patient  should  be  anaesthetized  and  prepared 
for  operation.  The  needle  is  to  be  passed  deeply  into  the 
tenth  interspace  in  the  scapular  line.  If  no  pus  is  withdrawn 
it  is  then  passed  into  the  ninth,  eighth,  seventh,  and  sixth 
interspaces  in  turn.  The  spaces  in  the  mid-axillary  line  are 
then  searched  in  a  similar  manner  from  below  upwards . 

Diagnosis. — The  physical  signs  obtained  impart  the  infor- 
mation that  a  cavity  containing  fluid  and  gas  is  present,  and 
the  point  at  issue  is  whether  the  cavity  is  a  subphrenic  abscess 
or  a  pyopneumothorax — i.e.,  whether  it  is  below  or  above  the 
diaphragm.  The  physical  signs  in  favour  of  a  subphrenic 
abscess  are  that  the  heart  is  displaced  upwards,  and  only 
slightly  to  one  or  other  side,  a  pneumothorax  displacing  the 
heart  greatly  to  one  side  and  not  at  all  upwards ;  that  the  base 
only  of  the  thorax  is  enlarged,  a  pneumothorax  enlarging  the 
whole  side  uniformly;  that  the  signs  of  a  cavity  are  obtained 
below  the  limits  of  the  thorax  cavity,  and  that  vesicular 
breathing  is  present  in  the  upper  parts  of  the  lung ;  that  cough 
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and  expectoration  may  be  absent  or  insignificant,  and  are  at 
all  events  late  in  their  appearance,  whilst  in  pyopneumo thorax 
there  will  be  found  consolidation  or  excavation  of  one  or  other 
apex,  indicating  tuberculosis  which  has  been  associated  with 
cough  and  expectoration  from  its  onset.  All  these  points 
taken  together  afford  valuable  differential  information. 

A  skiagram  may  completely  settle  the  question  by  showing 
the  displacement  upwards,  and  diminished  movement  of  the 
diaphragm  and  the  presence  of  the  disease  below  it.  The 
history  of  the  disease  shows  that  it  has  developed  in  the 
abdomen.  The  chest  complications  increase  the  difficulty  of 
diagnosis,  particularly  in  those  uncommon  cases  of  abscess 
from  which  gas  is  absent.  Clear  serum  may  be  withdrawn 
from  one  space,  and  pus  or  gas  from  another,  or  two  different 
kinds  of  pus  from  different  spaces,  showing  that  there  are  two 
collections  of  fluid.  When  the  end  of  the  needle  is  below  the 
diaphragm,  the  barrel  of  the  syringe  or  other  end  of  the  needle 
moves  up  and  down  with  respiration  if  the  diaphragm  is  acting 
normally,  and  fluid  is  forced  out  during  inspiration.  In  the 
case  of  a  pleural  effusion  fluid  is  forced  out  during  expiration. 

A  pleural  effusion  displaces  the  heart  laterally  and  not 
upwards,  and  the  dulness  does  not  change  on  alteration  of 
position  as  it  does  in  a  gaseous  subdiaphragmatic  abscess, 
neither  are  the  signs  of  a  cavity  containing  fluid  and  gas 
present.  Displacement  of  the  liver  downwards,  with  absence 
of  the  dulness  due  to  this  organ  and  the  presence  of  amphoric 
sounds,  is  diagnostic  of  subphrenic  abscess.  A  non-gaseous 
subphrenic  abscess  presenting  on  the  left  side  must  be  dis- 
tinguished from  a  soft  tumour  or  a  suppurating  hydatid  cyst. 

The  diagnosis  of  the  cause  of  the  subphrenic  abscess  depends 
upon  a  study  of  the  history  of  the  case  and  the  onset  of  the 
disease,  A  history  of  chronic  gastric  ulcer  is  nearly  always 
obtained,  because  it  is  comparatively  rare  for  an  acute  ulcer  to 
be  followed  by  subphrenic  abscess.  One  must,  however, 
remember  that  such  an  abscess  may  arise  in  the  case  of  a 
latent  chronic  ulcer.  It  is  unnecessary  to  give  the  differential 
diagnosis  as  regards  the  history  of  the  case,  as  this  has  been 
already  done  in  a  preceding  section.  The  second  point  with 
regard  to  the  onset  of  the  disease  is  important,  because  sub- 
diaphragmatic  abscess  due  to  gastric  ulcer  is  usually  sudden 
in  onset.  The  history  is  one  of  an  acute  perforation.  In  a 
minority  of  cases  the  disease  is  more  insidious,  and  results 
from  the  perforation  of  a  chronic  ulcer,  which  has  already 
formed  adhesions . 

Prognosis. — Subphrenic  abscess  is  a  dangerous  complication 
of  ulcer.  If  not  treated  by  operation  it  is  almost  invariably 
fatal.  It  ends  fatally  by  producing  septic  poisoning,  by  its 
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lung  complications,  or  by  rupture  into  the  general  peritoneal 
cavity  or  pericardium.  The  abscess  may  discharge  itself 
through  the  lung  and  lead  to  a  cure,  but  in  doing  so  it  causes 
great  destruction  of  the  lung,  and  entails  a  prolonged  illness 
to  the  patient. 

According  to  Barnard,  the  mortality  of  sixty-four  cases 
operated  upon,  including  gaseous  and  non-gaseous  abscesses, 
was  37*5  per  cent.  He  thinks  this  mortality  by  improved 
technique  should  be  reduced  to  16  per  cent. 

Treatment. — An  operation  for  draining  the  abscess  should 
be  at  once  undertaken.  The  reader  is  referred  to  surgical 
works  for  an  account  of  the  various  operations  which  are 
suitable  for  the  different  forms  of  abscess. 

Speaking  generally,  the  abscess  should  be  opened  by  the 
posterior  method  when  possible. 

The  rib  below  the  space  where  pus  has  been  found  should 
be  resected,  and  the  diaphragm  fixed  to  the  intercostal  muscles 
with  catgut.  The  diaphragm  is  then  incised,  and  the  abscess 
opened.  If  pus  cannot  be  found  behind  and  the  abscess  is 
presenting  in  front,  it  must  be  opened  in  this  situation. 
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CHAPTER  IV. 
GASTRIC  FISTULA. 

IF  the  base  of  a  gastric  ulcer  becomes  intimately  adherent  to 
the  diaphragm,  to  a  hollow  organ,  or  to  the  body  wall,  and 
perforation  subsequently  occurs,  a  fistulous  communication  is 
established  either  internally  with  the  chest,  or  with  an  abdominal 
organ,  or  externally  with  the  surface  of  the  body.  Such  com- 
munications are  known  as  "internal  "  and  "external"  gastric 
fistulae. 

We  have  already  seen  that  a  fistula  may  also  result  from  the 
rupture  of  a  subphrenic  abscess .  There  are  several  other  causes 
of  gastric  fistulae,  but  these  do  not  concern  us  here. 

Gastric  fistulae  are  very  rare  complications  of  ulcer  of  the 
stomach,  and  they  are  becoming  rarer  still  with  improved 
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methods  of  treatment.  Isolated  cases  are  found  scattered 
through  the  literature,  and  a  very  short  general  description  of 
fistulae  will  suffice. 

Internal  Gastric  Fistulse. — PERFORATION  OF  THE  DIAPHRAGM 
is  a  very  serious  complication  of  ulcer.  An  ulcer  situated  in 
the  fundus  of  the  stomach  or  at  the  cardiac  end  of  the  lesser 
curvature  may  contract  adhesions  with  the  diaphragm,  and 
perforate  into  one  of  three  structures — the  left  pleura,  the 
pericardium,  or  the  mediastinum.  The  accident  often  occurs 
after  a  meal  or  during  some  exertion.  Death  almost  always 
ensues . 

Left  Pleura. — The  opening  is  usually  small,  although  large 
apertures  have  been  described  leading  to  hernia  (Giinsberg  [1]). 

The  contents  of  the  stomach  suddenly  escape  into  the  pleura, 
and  the  symptoms  of  onset  depend  upon  how  much  gas  enters 
—in  other  words,  to  what  extent  pneumothorax  is  produced. 
The  act  of  perforation  is  accompanied  by  a  sudden  severe  pain 
in  the  left  lower  portion  of  the  chest.  Vomiting  may  occur, 
and  dyspnoea  rapidly  supervenes.  Cyanosis  and  circulatory 
failure,  ending  in  collapse,  appear,  and  the  patient  may  die 
within  a  very  short  space  of  time.  The  heart  is  displaced  to 
the  right,  and  the  chest  exhibits  the  physical  signs  of  pneumo- 
thorax. If  death  does  not  occur  in  this  rapid  manner,  in- 
flammation is  excited  in  the  pleura,  and  pyopneumothorax, 
with  its  signs  and  symptoms,  supervenes.  In  such  cases  death 
usually  occurs  before  the  second  week  has  elapsed.  When  very 
little  gas  escapes,  the  preliminary  symptoms  are  not  so  urgent, 
and,  although  death  may  ensue  in  a  few  hours  or  days,  the 
case  assumes  the  clinical  aspect  of  an  acute  pleural  effusion, 
which  rapidly  becomes  purulent,  death  usually  occurring  after 
a  week  or  more.  If  the  lung  have  previously  become  adherent 
to  the  diaphragm,  perforation  occurs  into  the  lung  itself,  and 
abscess  or  gangrene  results,  with  occasional  rupture  into  a 
bronchus,  as  in  a  case  described  by  Boulay  in  1852  [2]. 

In  these  cases  the  onset  of  the  disease  simulates  pneumonia, 
with  rapid  excavation  of  the  lung,  foul-smelling  sputum  being 
expectorated  in  considerable  quantity. 

If  a  bronchus  is  perforated,  food  may  be  expectorated. 
The  physical  signs  are  those  of  consolidation  and  excavation 
of  the  base  of  the  lung. 

Pericardium. — Precisely  the  same  principle  applies  here  as 
in  the  case  of  the  pleura.  There  are  two  classes  of  cases, 
according  as  whether  the  heart  is  already  adherent  to  the 
diaphragm  or  not. 

If  adhesions  are  present,  the  ulcer,  when  perforation  occurs, 
opens  into  the  left  ventricle  of  the  heart  near  the  apex,  as  in 
Finney's  case  [3],  which  has  already  been  referred  to.  In  this 
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case  haemorrhage  commences,  and,  if  profuse,  kills  the  patient 
in  a  very  short  time ;  but  if  a  slow  leakage  occurs,  life  may  be 
preserved  for  a  few  days . 

If  the  heart  is  not  adherent,  the  ulcer  perforates  into  the 
pericardium,  with  the  production  of  pneumopericardium  or 
pyopneumopericardium,  as  in  Guttmann's  case  [4],  which  has 
been  previously  mentioned.  Death  occurs  from  heart  failure 
in  a  longer  or  shorter  time. 

Mediastinum. — Perforation  into  the  mediastinum  is  exceed- 
ingly rare.  Its  chief  interest  lies  in  the  fact  that  air  may  be 
aspirated  into  the  cellular  tissue  and  distend  the  posterior 
mediastinum.  From  this  locality  it  passes  into  the  neck,  and 
thence  into  the  subcutaneous  tissues.  Faber  [5]  described  such 
a  case  in  1885.  When  gas  is  found  in  the  cellular  tissues  or 
bloodvessels  after  death,  before  concluding  that  its  presence 
is  due  to  a  perforation,  extreme  care  should  be  taken  to  exclude 
its  formation  after  death  by  gas-producing  bacteria. 

PERFORATION  OF  THE  ALIMENTARY  CANAL  occurs  in  two 
situations,  both  of  which  are  very  rare — namely,  the  colon 
and  the  third  part  of  the  duodenum,  a  case  of  the  latter  being 
recorded  by  Cruveilhier  [6].  In  order  to  perforate  the  colon 
an  ulcer  of  the  stomach  must  be  situated  in  the  vicinity  of  the 
greater  curvature,  which  is  an  uncommon  position.  It  is  also 
stated  that  owing  to  twisting  of  the  stomach,  the  base  of  an 
ulcer  may  become  adherent  to  some  portion  of  the  stomach 
itself,  and  a  perforation  give  rise  to  a  gastrogastric  fistula. 

In  the  case  of  gastro-colic  fistula,  the  aperture  may  be  suffi- 
ciently large  to  permit  of  faeces  passing  into  the  stomach,  in 
which  case  faecal  vomiting  ensues ;  and  for  the  same  reason 
an  enema  may  be  vomited,  as  mentioned  by  Murchison  [7]. 
Another  symptom  is  lienteric  diarrhoea,  or  the  passage  of 
undigested  food  soon  after  ingestion.  This  condition  is  not 
incompatible  with  life  for  several  years.  In  Murchison's 
collection  of  thirty-three  cases  of  gastro-colic  fistula,  eight 
were  due  to  simple  ulcer  of  the  stomach,  and  twenty  to 
cancer. 

External  Gastric  Fistula. — An  external  fistula  is  usually 
present  in  the  anterior  abdominal  wall,  either  in  the  region 
of  the  umbilicus,  or  in  the  left  hypochondrium  or  epigastrium. 
In  rare  cases  it  may  be  situated  in  one  of  the  left  lower  inter- 
costal spaces.  A  hard  inflammatory  swelling  appears  in  the 
skin,  which  ulcerates  through  and  results  in  a  fistula,  with 
hard  and  reddened  edges,  excoriated  by  the  acid  gastric 
contents  which  are  discharged. 

Murchison  [8]  in  1858  collected  twenty-five  recorded  cases 
from  the  literature  of  the  preceding  300  years.  Twelve  were 
due  to  ulcer.  The  most  important  symptoms  are  thirst  and 
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increased  appetite,  with  constipation  and  diminution  in  the 
amount  of  urine  passed.  Wasting  is  not  uncommonly  con- 
siderable. 

Diagnosis. — The  diagnosis  of  all  these  very  rare  conditions 
depend  upon — (1)  The  history  of  ulcer;  (2)  the  history  of  a 
perforation;  (3)  the  recognition  of  the  presence  of  the  fistula 
or  its  results.  A  surface  fistula  can  be  easily  recognized;  a 
gastro-colic  fistula  may  be  suspected  if  undigested  food  is 
passed  by  rectum,  and  faecal  vomiting  occurs  in  a  patient 
giving  a  history  of  ulcer.  A  diaphragmatic  fistula  may  be 
diagnosed  by  the  history  of  ulcer,  and  of  a  sudden  perforation, 
and  the  subsequent  development  of  chest  signs. 

Treatment. — The  treatment  of  these  complications  is  essen- 
tially surgical,  and  the  reader  is  referred  to  surgical  works  for 
a  description  of  the  methods  of  treatment  available.  Any 
medical  treatment  necessary  is  entirely  symptomatic. 
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CHAPTER  V. 
CANCER. 

IT  is  quite  certain  that  a  chronic  gastric  ulcer  may  become 
cancerous,  and  in  this  state  it  has  been  designated  "  ulcus 
carcinoma  tosum . ' ' 

We  must  carefully  distinguish  between  the  mere  association 
of  ulcer  and  cancer,  in  which  the  two  conditions  exist  side  by 
side  in  the  same  stomach,  and  the  cancerous  transformation 
of  an  ulcer.  The  association  of  cancer  and  ulcer  may  mean  that 
the  latter  has  resulted  from  the  former,  such  cases  having 
been  described,  or  it  may  be  a  mere  coincidence,  because  a 
simple  ulcer  has  never  been  shown  to  predispose  to  the  occur- 
rence of  a  cancer  in  another  portion  of  the  stomach. 

Cancerous  transformation  is  undoubtedly  the  most  serious 
complication  of  ulcer.  The  importance  of  this  complication, 
however,  depends  upon  its  frequency  of  occurrence.  If  this 
is  very  rare,  one  must  regard  it  as  of  little  importance ;  but 
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if,  on  the  other  hand,  its  frequency  of  occurrence  is  as  great 
as  some  present-day  observers  would  have  us  believe,  then 
it  becomes  not  only  the  most  serious,  but  also  the  most 
important,  complication,  and  the  probability  of  its  occurrence 
is  a  continued  menace  to  any  patient  who  is  the  possessor  of 
an  unhealed  ulcer,  or  even  to  one  whose  ulcer  has  already 
cicatrized. 

Since  the  days  when  Cruveilhier  [1]  definitely  identified 
chronic  ulcer  as  a  disease  totally  distinct  from  cancer,  it  has 
been  recognized  that  the  former  might  be  complicated  by  the 
latter,  and  discussion  has  largely  centred  around  the  fre- 
quency with  which  this  event  occurred.  Many  statements 
have  been  made,  and  many  different  opinions  held,  but  at  the 
present  time  the  controversy  still  goes  on,  and  the  question 
remains  unsettled. 

It  was  formerly  regarded  as  being  of  rare  occurrence. 

Rokitansky  [2]  considered  it  "  important  to  know,  though 
it  be  for  the  mere  cadaveric  diagnosis,  that  in  rare  cases  it 
[gastric  ulcer]  may  be  complicated  with  cancer." 

In  1848  Dittrich  [3]  reported  that  of  160  cases  of  cancer  of  the 
stomach,  the  cancer  existed  in  the  neighbourhood  of  either  an 
open  or  a  healed  ulcer  in  6,  and  in  2  the  cancer  was  infil- 
trating the  edge  of  a  simple  chronic  ulcer. 

Brinton  [4]  in  1858  published  a  case  of  hour-glass  stomach, 
due  to  a  simple  ulcer,  which  had  become  cancerous ;  and  in 
speaking  of  the  combination  of  ulcer  and  cancer,  in  1864,  says 
that  the  association  may  be  a  coincidence,  or  cancer  may  be 
found  in  the  margin  of  the  ulcer,  in  the  thickened  wall  of  the 
stomach  beyond  the  margin,  or  as  a  fungous  mass  springing 
from  the  centre  of  the  excavation. 

In  1861  Lebert  [5]  apparently  did  not  believe  that  cancer 
had  been  proved  to  originate  in  ulcer,  for  he  says  that  the  edges 
of  an  ulcer  may  so  resemble  cancer  as  to  be  mistaken  for  it,  and 
goes  on  to  state :  "  Je  suppose  que,  bien  des  fois,  ces  ulcerations 
ont  ete  confondues  en  effet  avec  le  cancer,  et  que  c'est  a  des 
lesions  de  ce  genre  que  M.  Barth  a  eu  affaire  lorsqu'il  a  pu 
dire  devant  le  Societe  anatomique  qu'il  avait  observe  la 
degenerescence  cancereuse  des  ulceres  simples  par  1'infiltration 
de  leurs  bords,  fait  possible,  mais  nullement  demontre  jusqu'a 
ce  jour." 

Seventeen  years  later  he  states  that  he  had  previously 
drawn  attention  to  the  possibility  of  such  an  occurrence,  and 
that  since  that  time  he  had  seen  8  specimens  of  this  kind  in 
67  post-mortem  examinations  on  patients  with  cancer  of  the 
stomach.  Of  the  8  cases,  4  were  chronic  ulcers,  infiltrated  with 
cancer,  1  was  a  scar  in  which  a  cancer  had  arisen,  and  the 
remaining  3  showed  the  association  of  ulcer  and  cancer. 
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According  to  Lebert,  therefore,  the  percentage  of  cancers 
originating  in  ulcer  is  about  8.  Waldeyer  [6]  in  1872  expressed 
his  opinion  that  simple  ulcer  might  become  cancerous  by  pro- 
liferation of  the  epithelium  at  the  edge  of  the  ulcer.  Zenker  [7] 
in  1882  went  so  far  as  to  assert  that  many — in  fact,  most- 
cancers  of  the  stomach  originated  in  ulcers.  Hauser  [8]  in 
1883  described  the  microscopical  examination  of  a  case,  com- 
pared the  epithelial  proliferation  occurring  in  it  with  the 
atypical  gland  formation  in  the  process  of  healing,  and 
ascribed  the  changes  to  an  increased  power  of  proliferation 
possessed  by  the  epithelium  at  the  edge  of  the  ulcer,  and  a 
lowered  resistance  of  the  other  tissues  owing  to  the  process 
of  chronic  inflammation.  Since  that  time  many  individual 
cases  and  collections  of  cases  have  been  published. 

In  1889Haeberlin  [9]  estimated  the  frequency  at  3  per  cent., 
and  Waetzoldt  [10]  described  a  case  showing  secondary  glands, 
and  free  HC1  in  the  stomach  contents.  In  1890  Rosenheim 
[11]  found  that  of  50  cases  of  cancer,  4  resulted  from  ulcer 
(8  per  cent.),  and  considered  that  the  presence  of  free  HC1 
in  the  stomach  contents  indicated  the  origin  of  cancer  from 
ulcer.  In  the  same  year  cases  were  described  by  Eisenlohr  [12] 
and  Biach  [13].  Kollmar  [14]  collected  14  examples  of  the 
disease  in  1891,  and  Pitt  [15]  in  1895  published  a  case  of 
cancer  involving  the  side  of  an  ulcer  with  secondary  glands. 
A  case  of  Hemmeter  and  Ames  [16]  is  noteworthy  in  that  the 
cancer  developed  in  the  scar  of  an  ulcer,  and  was  complicated 
with  phlegmonous  gastritis.  Hickman  [17]  also  described 
the  origin  of  cancer  in  the  cicatrix  of  an  ulcer  in  1899.  Fiit- 
terer  [18]  in  1902  reported  6  cases,  and  collected  a  further 
46  from  the  literature.  He  concluded  that  the  pyloric 
region  was  more  commonly  affected  by  ulcus  carcinomatosum 
than  any  other  portion  of  the  stomach,  and  that  the  lower 
pyloric  edge  of  the  ulcer  was  most  frequently  attacked,  be- 
cause this  edge  was  most  exposed  to  mechanical  irritation, 
and  therefore  cancer  was  most  likely  to  develop  from  it. 

There  is  no  doubt  that  the  most  common  situations  in  which 
both  cancer  and  ulcer  occur  in  the  stomach  are  identical— 
namely,  the  lesser  curvature  and  the  pyloric  region  of  the 
organ. 

Many  other  valuable  observations  could  be  quoted. 

The  twentieth  century  has  witnessed  a  decided  change  of 
opinion,  owing  to  the  advances  of  surgery  in  the  treatment 
of  cancer  and  ulcer  of  the  stomach.  In  1904  Moynihan  [19] 
stated  that,  according  to  his  investigations,  a  previous  history 
of  gastric  ulcer  was  obtained  in  10  per  cent,  of  cases  of  cancer. 
In  1906,  on  further  investigation,  he  found  the  percentage  to 
be  60.  Mayo  Robson  [20]  similarly  obtained  a  history  of 
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chronic  ulcer  in  59* 3  per  cent,  of  gastric  cancers.  W.  J.Mayo  [21] 
found  that  of  180  cases  of  resections,  "cancer  on  ulcer  base 
was  demonstrated  in  54  per  cent."  Wilson  and  MacCarty  [22] 
in  1909  examined  153  specimens,  removed  at  Mayo's  operations, 
and  in  1 09  of  these  found  naked-eye  and  microscopic  evidence 
that  the  cancer  had  developed  from  a  pre-existing  ulcer 
(71  per  cent.).  In  the  same  year  Mumford  and  Stone  [23] 
found  that  of  60  patients  treated  for  "  chronic  indigestion  " 
at  the  Massachusetts  General  Hospital,  half  died  subsequently 
of  cancer  of  the  stomach,  and  that  of  50  cases  of  gastric 
cancer,  41  gave  a  history  of  "  ulcer  or  long -continued  diges- 
tive disturbance."  Sherren  [24]  found  that  among  87  patients 
with  carcinoma  of  the  stomach  upon  whom  he  had  operated 
to  December,  1911,  there  was  in  31  a  definite  history  point- 
ing to  chronic  ulcer,  symptoms  having  been  present  from  five 
to  twenty -eight  years. 

It  is  obvious  that  more  investigation  is  required  in  this 
subject,  particularly  on  the  lines  of  Wilson  and  MacCarty, 
because  even  though  a  clear  history  of  chronic  ulcer  be  obtained 
in  undoubted  cancer  of  the  stomach,  and  we  have  seen  that 
it  is  not  altogether  easy  to  diagnose  ulcer  from  the  history,  it 
may  be  a  question  of  1*he  mere  association  of  ulcer  and  cancer, 
unless  the  existence  of  an  ulcer  or  scar  in  another  part  of  the 
stomach  can  be  definitely  excluded,  and  the  tumour  be  proved 
pathologically  to  have  arisen  in  an  ulcer  or  scar.     If  cancerous 
degeneration  of  a  simple  ulcer  of  the  stomach  is  very  common, 
it  is  difficult  to  understand  why   such  a  condition  is  so  in- 
frequent in  the  duodenum.     Allowance  must   be  made   for 
mistakes  in  the  pathological  diagnosis,  because,  although   it 
may  sometimes  be  an  easy  matter  to  state  that  a  simple  ulcer 
has  become  cancerous,  particularly  when  one  edge  only   is 
affected,  in  most  cases  it  must  be  quite  impossible  to  deter- 
mine that  a  cancer  has  originated  in  a  pre-existing  ulcer,  unless 
seen  in  its  earliest  stages.     The  presence  of  metastases  is,  of 
course,  conclusive  evidence  of  the  malignant  nature  of  an  ulcer. 
Stromeyer  [25]  has  recently  concluded  from  his  observations 
that  the  secondary  origin  of  simple  ulcer  from  primary  carci- 
noma is  much  more  frequent  than  the  reverse. 

In  the  present  state  of  our  knowledge  it  cannot  be  regarded 
as  having  been  yet  proved  what  is  the  percentage  of  simple 
ulcers  which  become  cancerous. 

Quite  recently  Singer/  [26]  has  produced  ulcers  in  the 
stomachs  of  rats  by  feeding  them  on  food  defiled  by  rats' 
faeces.  Such  ulcers  ar^  no  doubt  of  bacterial  origin.  The 
interesting  point  is  ttyat  some  of  these  ulcers  developed 
papillomata  in  their  edges,  but  the  importance  of  this 
observation  in  relation  to  gastric  cancer  is  detracted  from 
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by  the  fact  that  these  ulcers  and  tumours  occurred  in  the 
aglandular  portion  of  the  stomach,  which  is  lined  by  stratified 
epithelium,  and  which  is  not  represented  in  the  human  stomach. 

The  microscopical  examination  of  an  early  cancerous  ulcer 
shows  that  the  epithelium  at  the  edge  of  the  ulcer  is  proliferat- 
ing and  growing  down  into  the  underlying  tissues .  In  this  way 
the  edges  and  base  of  the  ulcer  become  infiltrated  with  growth. 

The  reader  is  referred  to  the  papers  mentioned  for  any 
further  details  which  he  requires. 

The  clinical  aspect  of  the  later  stages  of  "  ulcus  carcino- 
matosum  "  is  precisely  the  same  as  that  of  primary  cancer  of 
the  stomach. 

It  only  remains,  therefore,  to  trace  the  early  stages  of  the 
disease  as  the  cancer  is  developing  from  an  open  ulcer  or  the 
scar  of  a  former  ulcer.  The  disease  is  rather  more  common 
in  the  male  than  in  the  female  sex.  It  may  commence  at  any 
age  from  between  twenty  and  thirty  to  over  seventy  years, 
but  is  most  frequently  seen  in  patients  over  forty  years  old. 

The  history  obtained  is  one  of  chronic  gastric  ulcer,  and 
usually,  without  any  intermission,  symptoms  characteristic  of 
cancer  develop,  or  at  an  operation,  undertaken  for  the  relief 
of  the  disease,  cancer  is  found  without  any  noticeable  change 
having  occurred  in  the  symptoms . 

In  other  cases  there  is  a  history  of  chronic  ulcer,  and  after 
an  interval  of  perhaps  several  years,  in  which  recovery  has 
been  apparently  complete,  symptoms  of  cancer  develop. 

The  history  of  ulcer  is  one  extending  over  years,  or  less 
commonly  it  may  be  quite  short,  in  which  case  the  cancer  has 
probably  developed  upon  a  latent  ulcer.  In  rare  cases  the 
symptoms  may  be  those  of  cancer  from  the  beginning. 

There  are  three  symptoms  which  are  of  great  importance 
in  the  early  diagnosis  of  the  cancerous  degeneration  of  a 
chronic  ulcer.  These  are  wasting,  anaemia,  and  loss  of 
appetite. 

It  is  true  that  the  pain  may  become  more  constant,  gnawing, 
and  less  amenable  to  treatment,  and  that  vomiting  and  gastric 
dilatation,  due  to  pyloric  stenosis,  may  rapidly  supervene. 
These  symptoms,  however,  although  not  without  significance, 
may  equally  indicate  the  onset  of  other  complications,  which 
have  been  already  described. 

The  wasting  is  not  very  noticeable  to  begin  with,  but  when 
once  started  it  is  progressive  and  associated  with  general 
bodily  and  mental  weakness.  The  intervals  of  freedom  from 
symptoms  which  were  previously  noticed  no  longer  occur. 

The  anaemia  gives  rise  to  pallor  of  the  face,  which  may  some- 
times be  slightly  yellowish  in  tinge  so  as  to  suggest  pernicious 
anaemia. 
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The  loss  of  appetite  is  in  marked  contrast  to  its  former 
condition.  In  chronic  ulcer,  as  we  have  already  seen,  the 
patient  does  not  eat  because  the  food  causes  pain,  not  because 
he  has  no  appetite.  In  fact,  the  appetite  is  often  increased. 
When  cancer  supervenes,  not  only  is  the  appetite  lost,  but 
an  actual  distaste  for  food  may  appear. 

Physical  Examination  reveals  very  little  of  importance  in 
the  diagnosis.  A  tumour  may  be  present  whether  the  case  is 
one  of  cancer  or  not. 

Occult  blood  is  more  likely  to  be  present  in  the  vomit  and 
faeces  when  cancer  is  present. 

An  examination  of  the  stomach  contents  after  a  test-meal 
is,  unfortunately,  of  little  service,  because  the  total  amount  of 
hydrochloric  acid  secreted  is  the  same  as  usually  occurs  in 
simple  ulcer — namely, .it  is  normal  or  increased.  The  secretion 
of  hydrochloric  acid  diminishes  much  more  slowly  in  "  ulcus 
carcinomatosum  "  than  in  the  primary  forms  of  gastric  car- 
cinoma, so  that  the  gastric  analysis  of  the  former  condition  is 
by  no  means  characteristic  of  cancer  even  in  the  later  stages  of 
the  disease. 

Treatment. — The  fact  that  sometimes  a  chronic  ulcer  ex- 
hibits malignancy  should  serve  as  a  stimulus  to  the  physician 
to  exercise  the  greatest  care  and  attention  in  the  treatment  of 
gastric  ulcer  in  its  earliest  and  curable  stages.  It  should  also 
serve  as  a  warning  to  the  surgeon,  when  a  chronic  ulcer  is 
handed  over  to  him  by  the  physician,  to  excise  the  ulcer  in  all 
cases,  if  possible.  When  "  ulcus  carcinomatosum  "  is  suspected, 
the  case  should  be  at  once  explored  by  laparotomy,  and  dealt 
with  as  seems  best  to  the  operator  at  the  time. 
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CHANTEMESSE  and  WIDAL,  on  experi- 
mental gastric  ulcer,  61,  63 
CHARCOT,  on  foetal  gastric  ulcer,  11 
CHARRIN  and  RUFFER,  on  experimental 

gastric  ulcer,  61 

Chest,    diseases   of,   abdominal   symp- 
toms, 280 

symptoms  in  acute  ulcer,  174,  206 
Children,  new-born,  haemorrhage  from 

acute  ulcer  in,  167,  170 
Chlorides,  estimation  of,  220 

secreted,  142 
Chlorosis,  264 

relation  to  gastric  ulcer,  20,  209 
Cholecystitis,  acute,  mistaken  for  per- 
foration, 283 
Chronic  gastric  ulcer,  acute  ulcer  with, 

35 

age  in,  13,  194 
cancer    associated    with, 

380-385 

cases  illustrating,  188-192 
characters  of,  45-56 
complications  of,  50-55 
course  of,  187-192 
diagnosis,  summary,  267 
duration  of,  192-194 
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Chronic  gastric  ulcer,  edges  described, 

47,49 

effects  of  position  of,  137 
etiology  of,  6-23 
excision  of,  335 
extension  of,  111 
gastritis  associated  with, 

48 

general  appearance  of,  45 
haemorrhage  from,  53,  222 
healing  of,  50,  56 
medical  treatment  of,  310- 

321 

microscopical  examina- 
tion of,  48 

microscopical  examination 
of  gastric  contents,  in, 
221 

number  of,  43 
origin  from  acute  variety, 

105-111 

pain  in,  197,  201,  211-213 
patient's  position  during 

pain,  201 

perforation  of,  51-55 
peritoneal  aspect,  50 
physical  signs  of,  209-221 
position  of,  45  , 
pouches  formed  by,  57 
prognosis  of,  285-295 
recurrences     of     haemor- 
rhage, 227 

sex-frequency  of,  12,  194 
shape  and  size  of,  45 
stages  of  disease,  226 
symptomatology  of,  187- 

238 
transitional  forms  of,  37- 

43,  181 

types  of,  45-48,  196 
vomiting  as  symptom,  203 
Cicatricial  contraction,  cardiac  stenosis, 

361-363 

hour-glass,  355-361 
pyloric  stenosis,  338-354 
Circulation,     disorders     of,     following 

haematemesis,  159 
Cirrhosis  of  stomach,  diffuse,  58 
COCK,  on  acute  and  chronic  ulcer,  106 
"  Coffee-grounds  "  appearance  of  haem- 
orrhage, 225 

COHN,  on  experimental  gastric  ulcer,  01 
COHNHBIM,  on  effect  of  fats  on  gastric 

juice,  329 

on  vascular  obstruction,  78 
Cohnheim's  treatment,  329 
Colic,  gall-stone,  258 

mistaken  for  perforation,  283 
COLOMBO,  on  acute  and  chronic  ulcer,  106 
Colon,  perforation  of,  379 

ulcers  of,  36 

Complications  and  sequelae,  cancer,  380- 
385 


Complications  and  sequelae,  cicatricial 

contraction,  338-363 
diseased  conditions,  290, 

295 
gastric  adhesions,  364-367 

fistulse,  377-380 
perigastritis,  364-367 
subphrenic  abscess,  367- 

377 

Constipation  in  chronic  ulcer,  207 
Corrosive  poisons,  action  of,  73 
Course  of  chronic  ulcer,  187-192 
CRISP,  on  chlorosis,  20 

on  "  menstrual  ulcer,"  21 
CEUVEILHIER,  on    fatal   hsematemesis, 

53 

on  gastric  cancer,  381 
on  milk  in  treatment,  322 
on  ulcers  mistaken  for  tumours,  48 
on  varieties  of  gastric  ulcer,  1 
on  xiphoid  process  exposed  by  ulcer, 

52 
Cytotoxins,  65,  71 

DAWSON,   on   bacteria  in   stomach  in 

ulcer,  221 

on  pain  after  meals,  199 
on  pyorrhoea  alveolaris,  19 
Death,  cause  of,  152.     Set  also  Mortality 
Delirium  following  profuse  haemorrhage, 

160 

Diacetic  reaction  in  urine,  208 
Diagnosis,  differential,  summary,  267 
of  perforation,  279-284 
of  pyloric  stenosis,  351 
Diaphragm,  perforation  of,  378 
Diet,  articles  to  avoid,  314 

during  treatment,  307,  322 
effect  on  healing,  131 
influence  in  gastric  ulcer,  16 
table  of,  312 

DIEULAFOY,    on   fulminating   hsemate- 
mesis, 156 

on  gastric  necrosis,  60 
on  haemorrhagic  erosions,  2 
Digestion,  effect  of  ulcer  on,  150 

of  mucous  membrane  by  gastric 

juice,  69 

pain  during  process  of,  198 
physiology  of,  70 
Diphtheria    toxin    injections,    gastric 

ulcer  from,  62 
DITTRICH,  on  acute  and  chronic  ulcer,  106 

on  gastric  cancer,  381 
DONKIN,  on    temporary  starvation  in 

treatment,  322 
DRESCHFELD,  on  heredity,  15 
on  nitrate  of  silver,  332 
DRESCHFELD  and  MOORE,  on  urine  in 

chronic  ulcer,  207 
Drugs  in  treatment,  315,  330-333 
DUDGEON  and  SARGENT,  on  peritonitis, 
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Duodenum,    chronic    ulcer    involving, 

55-56 

perforation  of,  379 
ulcers  of,  36,  64,  261 

following  burns,  20 
Duration  of  chronic  ulcer,  192-194 
Dysentery,    cultures    from,    producing 

gastric  ulcer,  61,  63 
Dyspepsia.     See  Indigestion 

Eberth's  bacillus,  ulcers  produced  by,  Q'2 
Egg  diet  in  treatment,  324 
EHBLICH,  on  isohaemolysin,  68 
EINHOBN,  on  erosions  of  stomach,  4 
Embolism,  ulceration  and,  76 
Emphysema  complicating  perforation, 

121 

ENGEL,  on  gastric  syphilis,  19 
ENRIQUEZ    and    HALLION,    on    experi- 
mental gastric  haemorrhage,  61 
Epigastric  injuries,  15 
pain,  234 

tender  points,  211,  255 
Epigastrium,  fulness  in,  205 
pain  in,  in  acute  ulcer,  172 
pressure  on,  inducing  pain,  203 
EPPINGEB,  on  age-incidence  of  gastric 

ulcer,  11 

Erosions,  haemorrhagic,  2,  4 
Eructations  in  acute  ulcer,  174,  178 
of  fluid,  203 
of  gas,  206 
Etiology  of  gastric  ulcer,  6-23,  61-64 

summary  of  causes,  93 
Excision  of  gastric  ulcer,  320,  335 
Exertion,  bodily,  exciting  cause  of  pain, 

202 

Experimental  gastric  ulcer,  61 
Extending  acute  ulcer,  184 
**  Exulceratio  simplex,"  2,  156 

Fat  food  in  treatment,  328 
Feeding  methods  in  treatment,  322 

rectal,  314 
FENWICK,  on  age  in  gastric  ulcer,  7, 

12 

on  anaemia,  21 
on  position  of  ulcers,  28 
on  gastric  haemorrhages,  87 
on  number  of  chronic  ulcers,  44 
on  sex-frequency  in  gastric  ulcer,  9, 

12 

Fermentation,    food,    acute    ulcer    in- 
fluenced by,  63 

Fever  accompanying  haemorrhage,  161 
Fistulae,  gastric,  diagnosis  of,  380 
external,  379 
internal,  378 

Flatulence  in  acute  ulcer,  174 
Fluid,    introduction  of,  into   stomach, 

358 

Fluids,  gastric,  examination  of,  272 
Foetus,  gastric  ulcer  in,  11 


Follicular  ulceration,  2,  91 
Food,  articles  to  avoid,  314 

bacteria  in,  relationship  to  ulcer, 
63 

hot,  89 

influence  on  gastric  ulcer,  16 

pain    associated    with,    in    acute 
ulcer,  172,  277 

quality  and  quantity  of,  311 

relationship  of  pain  to,  199 
Foods,  temperature  of,  15 
Formation  of  acute  ulcer,  59 
Fox,  WILSON,  on  amenorrhcea,  21 

on  corrosive  poisons,  15 
Frequency  of  gastric  ulcer,  6,  10,  194 
FRIEDLEB,  on  sex-frequency  of  gastric 

ulcer,  12 

"  Fulness  "  in  epigastrium,  205 
Funnel-shaped  ulcer,  46,  103 
FUTTEBEB,  on  gastric  cancer,  382 

Gall-stone  colic,  258 

Gall-stones,   passage  of,   mistaken  for 

perforation,  282 
tender  point  in,  259 
GANDY  and  GBIFFON,  on  experimental 

necrosis,  62 

Gastralgia,  haemorrhagic,  240 
Gastrectasis  in  pyloric  stenosis,  340 
Gastric  fistulse,  377-380 

juice,  action  of,  70,  98,  103 

on  blood,  225 
digestion  of  mucous  membrane 

by,  69 

effect  on  healing,  132 
hypersecretiou  of,  141 
production  of  acute  ulcer  and, 

97 

relationship  of  ulcer  to,  139 
nerves,  trophic  disturbance  of,  81 
secretions,  219 
Gastritis,  5 
acute,  91 
alcoholic,  17 

associated  with  chronic  ulcer,  48 
diagnosis  of,  260 
gastric  contents  in,  220 
haemorrhagic  causes  of,  85 
infective,  261 
phlegmonous,  56 

Gastro-enterostomy,  288,  333,  360 
Gastro-gastrostomy,  360 
Gastroplasty,  360 
Gastroptosis,    diagnosis    from    gastric 

dilatation,  347 

Gastroscopic  examination,  273 
Gastrostaxis,  240-242 
Gastro toxic  serum,  65 
Gas tro toxin,  experiments  with,  65 
Geographical  statistics,  6 
Glands,  gastric,  proliferation  in  chronic 

ulcer,  49 
Glucose,  effect  on  urine,  208 
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GOODHABT,  acute  ulcer  in  newly-born, 

167 
GBEIG,  analysis  of  cases  at  University 

College  Hospital,  9,  13 
GBIFFINI  and  VASSALE,  regeneration  of 

mucous  membrane,  130 
Guaiacum  test,  224 
Gums  in  chronic  ulcer,  210 
Gunsberg's  reagent,  219 

HABBRSHON,  on  pyloric  ulcer,  199 
Haematemesis,  circulatory  disorders  fol- 
lowing, 159 

clinical  investigation  of,  245 

diagnostic  significance  of,  239 

due  to  alcohol,  17 

"  fulminating,"  156 

in  chronic  ulcer,  53 

previous  attacks,  history  of,  249 

puellaris,  240 

Haemin  crystals,  test  for,  223 
Haemolysins,  formation  of,  68 
Haemorrhage,  bacterial  infection  causing 
83 

causes  of,  3,  240 

classification  of,  292 

complications  of,  161-164 

conditions  giving  rise  to.  239-247 

death-rate  from,  292 

diagnostic  significance  of,  239,  249 

diseases  associated  with,  84-89 

frequency  in  chronic  ulcer,  222 

hepatic,   in   chronic  gastric  ulcer, 
53 

in  acute  ulcer,  31 

in  chronic  ulcer,  53,  226 

recurrences  of,  227 

indications  of,  276 

into  mucous  membrane,  81 

mortality  from,  292,  325 

process  of,  112 

recurrences  of,  227 

relation  to  vomiting,  248 

sudden,  without  previous  warning, 
155 

treatment  of,  298-304,  317 
Haemorrhagic  erosion,  2 
Haemorrhagin,  snake  venom,  83 
HAGEMANN,  on  gastric  haemorrhages,  82 
Halogens,  determination  of,  220 
HAUDEK,  on  gastric  shadow,  217 
HAUSEB,  on  gastric  cancer,  382 
HAWKINS,  on  prognosis  of  ulcer,  286, 291 
HAYEM  and  WINTER,  on  hydrochloric 

acid  test,  219 
HEAD,  on  abdominal  hyperalgesia,  211 

on  gastric  sensitiveness,  147 
Healing,  effect  of  food  on,  131 

influence  of  age  and  sex  on,  289 

of  acute  ulcers,  25,  43 

delayed,  37,  136,  182 

of  chronic  ulcer,  50,  56 

process  of,  125,  131 


Heart  disease  and  gastric  ulcer,  22 

ulcers  in  terminal  stage  of,  85 
uncompensated,   acute   ulcers 

complicating,  167 
"  Heartburn,"  205 
HEMMETEB  and  AMES,  on  gastric  cancer, 

382 

Hepatotoxin,  68 
Heredity  in  gastric  ulcer,  15 
HERTZ,  on  gastric  sensitiveness,  148 
HOOD,  on  haematemesis,  240 
"  Horse-shoe  "  ulcer,  46 
Hour-glass  contraction,  diagnosis  of,  358 
pathology  of,  355 
physical  signs  of,  357 
prognosis  of,  359 
spasmodic,  217 
symptoms  of,  356 
Hunger  pain,  256 

HUNTER,  J.,.on  action  of  gastric  juice,  70 
HUNTER,  W.,  on  pyorrhoea  alveolaris,  19 
HUTTON,  on  ulcer  following  scald,  20 
Hydrochloric  acid,  experimental  feeding 

with,  133 

hypersection  of,  98 
increased  in  stenosis,  340,  350, 

353 
percentage  influenced  by  acute 

ulcer,  173,  226 
poisonous  effects  of,  74 
secretion  of,  219 
tests  for,  219 
Hyperacidity,  99 

in  pyloric  ulcer,  220 
of  gastric  juice,  139 
relationship  to  ulcer,  98,  139 
Hyperalgesia,    abdominal,    in    chronic 

ulcer,  211-213 
Hyperchlorhydria,  265 

diagnostic  significance  of,  278 
Hypersecretion,  98,  139 

Ileum,  ulcers  of,  36 

Immunization  experiments  with  gastric 

cells,  65 
India,    rarity  of  gastric  ulcer    in,  16 , 

21 
Indigestion  in  acute  gastric  ulcer,  177, 

179,  184 
constant  symptom  in  chronic  ulcer, 

187-192 

relationship  to  acute  ulcer,  171 
symptoms  of,  204,  269 
Infants,  gastric  ulcer  in,  11 
Infection,  bacterial,  causing  acute  ulcer, 

17,  60,  108 
Infective    diseases,    effect    on    gastric 

ulcer,  108 

Inflammation  affecting  lymphatic  fol- 
licles, 89 

Inflammatory  processes  leading  to  for- 
mation of  ulcer,  122-124 
Injuries,  influence  in  gastric  ulcer,  15, 80 
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Intestinal  obstruction,  283 
Intestines,  ulceration  of,  64 
Intraperitoneal  subphrenic  abscess,  368 
Iron  in  treatment,  332 
Isohaemolysin,  68 

JAKSCH,  on  infection  in  gastric  ulcer,  17 
JONES,  H.,  on  renal  lesions,  22 

Kidney,  haemorrhages  associated  with 

diseases  of,  84 

relationship  to  gastric  ulcer,  22 
KLEBS,  on  arterial  spasm,  77 
KORCZYNSKI  and  JAWORSKI,  on  hydro- 
chloric  acid  in  gastric  juice, 
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on  hyperacidity,  139 
on  Prussian  blue  test,  223 
KUSSMAUL  and  FLEINER,  on  bismuth 
treatment,  331 

LANCEREAUX,  on  alcoholic  gastritis,  17 
LANG,  on  gastric  syphilis,  19 
LANGE,  on  latent  acute  ulcer,  166 
Latency  of  acute  gastric  ulcer,  165,  195 
Lead  colic  mistaken   for   perforation, 

283 

Lead-poisoning,  20 
LEBERT,  on  experimental  gastric  ulcer, 

61 

on  gastric  cancer,  381 
on  sex-frequency  of  gastric  ulcer,  12 
Lenhartz  method  of  treatment,  321-324, 

326 
LENNANDER,  on  gastric  sensitiveness, 

146 
LETULLE,  on  gastric  necrosis,  61 

ulcer  following  abscess,  62 
on  infective  conditions,  18 
Leube's,  von,  method  of  treatment,  327 
LEUDET,  on  alcoholism,  17 
Lime-water  in  treatment,  330 
LITTHAUEB,  on  excision  of  gastric  wall, 

128 
Liver,  chronic  gastric  ulcer  involving,  52 

relationship  to  gastric  ulcer,  22 
LONG,  on  cutaneous  burns,  20 
LUTTKE,  on  hydrochloric  acid  test,  219 
LUXEMBURG,  on  gastric  syphilis,  19,  77 
Lymphatic  follicles,  inflammation  affect- 
ing, 89 

MACKENZIE,  on  visceral  pain,  147 
Magnesia  in  treatment,  315,  330 
Malaria,  20 
Males,  age-frequency  of  gastric  ulcer  in, 

11 
Malignant  disease  associated  with  acute 

ulcer,  35 

MARTIN,  C.  F.,  on  age  in  gastric  ulcer,  9 
on  position  of  chronic  ulcers,  45 
on  sex-frequency  of  gastric   ulcer, 
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MATTHES,  on  effect  of  hydrochloric  acid, 
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MAY,  on  gastro-enterostomy,  288 
MAYAL,  on  infection  of  pleura,  372 
MAYO,  W.  J.,  on  gastric  cancer,  383 

on   prognosis  of    pyloric   stenosis, 

354 
on   sex-frequency  of  gastric  ulcer, 

12 
Meals,  composition  of,  313 

pain    associated    with,    in    acute 

ulcer,  172 

relationship  of  pain  to,  198 
test-,  190,  216,  219 
See  also  Bismuth 
Meat  extracts  in  treatment,  322-323 

feeding,  effect  on  healing,  131 
Mediastinum,  perforation  of,  379 
Medical  treatment  of  acute  ulcer,  298- 

308 

of  chronic  ulcer,  310-317 
of  transitional  forms,  309 
Melama,  158,  248,  229 

neonatorum,  20,  84 

Meningococcus   of  Weichselbaum,   ne- 
crosis due  to,  62 
"  Menstrual  ulcer,"  21,  209 
Menstruation,  pain  induced  by,  203 

vicarious,  240 

Mental  strain  and  gastric  ulcer,  15 
overstrain  inducing  pain,  202 
MERKEL,  on  degeneration  of  vessels,  77 
Mesenteric  vessels,  obstruction  of,  283 
Metabolic  origin  of  necrosis,  65 
Metabolism,  effect  of  gastric  ulcer  on, 

152 
Microscopical    examination    of    acute 

ulcer,  31,  38,  41 
of  chronic  ulcer,  48 
of  scars,  34 
Milk  diet  in  chronic  ulcer,  322 

feeding,  effect  on  healing,  131 
MILLARD,  on  perforation  of  the  appen- 
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MOORE  and  KILROE,  on  action  of  atro- 

pine,  332 
MORGAGNI,  on  hour-glass  contraction, 

355 

Morphia  in  treatment,  330 
Mortality  after  treatment,  327,  328 
of  gastric  ulcer,  291 
of  perforation,  294 
Mouth   feeding,    treatment    by   prohi 
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MOYNIHAN,  on  appendix  dyspepsia 
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MOYNIHAN,  on  gastric  cancer,  382 
on  haemorrhage,  i2i»'J 
on  sex-frequency  of  gastric  ulcer,  12 
Mucous     membrane,     gastric     haemor- 
rhage into,  81 
mechanical  injury  of,  80 
necrosis  of,  60-80 
regeneration  of,  130 
why  not  digested,  87 
MULLER,  on  gastric  haemorrhages,  87 
Multiple  acute  gastric  ulcers,  29 
MUMFORD  and  STONE,  on  gastric  cancer 

383 
Muscular  rigidity,  214 

Nausea,  premonitory,  in  gastric  haemor- 
rhage, 156 

Necrosis,  gastric,  cutaneous  burns  asso- 
ciated with,  64 
experimentally    produced    by 

gastrotoxic  serum,  65 
of  gastric  mucous  membrane,  60-80 
of  peritoneum,  30 
patches  of,  in  acute  ulcer,  36,  41 
pressure,  79 

Needle,  exploring,  use  of,  375 
Nervous  conditions  exciting  cause  of 

pain,  202 
diseases,  differential  diagnosis  of, 

264 

irritability  of  stomach,  253 
system,     lesions    giving    rise    to 

haemorrhage,  88 
symptoms  of  chronic  ulcer,  209 
vomiting,  269 

Nitrate  of  silver  in  treatment,  332 
Number  of  chronic  gastric  ulcers,  43 

of  simultaneous  acute  ulcers,  24-26 
Nutrition,  effect  of  gastric  ulcer  on,  152 

Occupation  in  gastric  ulcer,  14 
(Esophagus,  haemorrhage  from,  246 

ulcers  of,  36 

Oil  diet  in  treatment,  328-330 
Olive-oil,  administration  of,  329 
Omentum,  oedema  of,  30 
Operations  in  haematemesis,  304,  318 

in  hour-glass  contractions,  360 

Pain  after  food,  277 

associated  with  acute  ulcer,   172, 

176 
constant  symptom  in  chronic  ulcer, 

187-192 
differential  diagnosis  in  relation  to, 

267 

in  chronic  ulcer,  character  of,  200 
during  gastric   digestion, 

198 

exciting  causes  of,  202 
position  of,  197,  201,  211- 

213 
sex  differences  in,  201 


Pain  in  pyloric  stenosis,  342 

position  of,  in  chronic  ulcer,  210 
symptomatic  importance  of,  250 

252 

visceral,  147-149 
Palpation  in  pyloric  stenosis,  348 

in  subphrenic  abscess,  374 
Pancreas,  chronic  gastric  ulcer  involv- 
ing, 52 

Pancreatitis,  hsemorrhagic,  acute,  283 
PAPELLIER,  on  acute  and  chronic  ulcer, 

106 

on  pulmonary  tuberculosis,  17 
Parotitis  complicating  gastric  haemor- 
rhage, 164 
PATEBSON,    on   surgical   treatment   of 

hour-glass  contraction,  360 
Pathological  anatomy  of  acute  gastric 

ulcer,  24 

of  chronic  ulcer,  43 
PAVY,  on  gastric  self-digestion,  70 
PAWLOW,  effect  of  fats  on  gastric  juice, 

329 

on  hypersecretion,  141 
PAYER,  on  gastric  haemorrhages,  87 
Pepsin,  secretion  of,  142 
Percussion,  gastric,  215 
in  pyloric  stenosis,  348 
in  subphrenic  abscess,  374 
Perforated  acute  gastric  ulcer,  30 

chronic  gastric  ulcer,  51-55 
Perforation,  abscess  following,  369 
age  in,  13 

analysis  of  cases,  231 
anterior  wall  liable  to,  119 
diagnosis  of,  279 
diseases  mistaken  for,  281-284 
mortality  from,  294 
operation  for,  319 
process  of,  116-121 
sex-frequency  in,  13 
without  previous  warning,  169 
Pericarditis  in  subphrenic  abscess,  372 
Pericardium,  perforation  of,  378 
Peristalsis,  conditions  affecting,  143 

gastric,  217,  349,  352 
Peritoneum,  chronic  gastric  ulcer  in- 
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effect  on  healing,  135 
effect  on   stomach  emptying, 

860 

following  poisoning,  15 
pain  in,  342 
pathology  of,  339-341 
physical  signs  of,  346-348 
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ulcer,  49 

microscopical  examination  of  con- 
tents in  ulcer,  221 
motility  of,  134,  206 
movements  affected  by  ulcer,  142 
necrosis  of  mucous  membrane,  60- 

80 
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individual,  analysis  of,  in  diagnosis, 

252 

onset  in  chronic  ulcer,  194 
pain  chief  of,  197,  251 
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Ulcus  carcinomatosum,  clinical  aspect 

of,  384 

diagnosis  of,  381 
physical  examination  in,  384 
treatment  of,  385 
University  College  Hospital,  analysis  of 

cases  at,  9 
post-mortem   records   of, 

24 
Urine,  changes  in  chronic  ulcers,  151, 

207 
diacetic  reaction  in,  208 

Vagi,  haemorrhages  following  lesions  of, 

88 
Varicose   vein,    haemorrhage   from,    in 

acute  ulcer,  31 
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Vegetarianism,  gastric  ulcer  and,  16 
Veins,  ligature  of,  haemorrhages  after,  87 
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